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EXPORT TRADE. 

It will be seen from the statistics given elsewhere in this issue that 
the export trade for the past year has been highly satisfactory in re- 
gard to all branches of manufacture, and shows an increase that was 
hardly to be expected. In fact, setting aside iron and steel, in which 
there is a small decline, simply because there is not enough to go 
around to meet all the domestic and foreign demand, it appears that 
in the eleven months ending with May, other manufactured exports 
increased $11,817,369. In other words, foreign appreciation of 
American goods and apparatus is maintained. As to the outlook, it 
is excellent if alone for the reason that our sorely tried English 
cousins can now look forward to some relief from the burdens that 
have hampered but not injured their unflagging energies, and they 
will now resume the tasks of peace—which means the cultivation of 
the arts of the economical creation and distribution of wealth and 
comforts the world over. It will be noted from our Commercial In- 
telligence that one of the English financial organs echoes our opinions 
as to the prospect of a large electrical demand in South Africa. In 
Asia, again, with more settled conditions, the second half of the year 
opens with brighter prospects, and the fact that we mention as to 
the construction of the biggest freight steamers in the world for 
American-Pacific trade, carries with it a significance that can hardly 
be exaggerated. 





HAND VERSUS MACHINE TELEGRAPHY. 

Elsewhere we print a reply by Mr. J. C. Barclay, electrical engi- 
neer of the Western Union Telegraph Company, to the communi- 
cations which have recently appeared in our columns criticizing— 
directly or by implication—the technical policy of that company. Mr. 
Barclay states the case strongly for his company, and even those 
who will not accept the arguments he advances will doubtless feel 
that in its new technical head the Western Union Company has a 
man of force and ability. We very much fear, however, that the 
rejoinder of Mr. Barclay will not be accepted as conclusive with 
respect to the criticisms which have been advanced. The two sides 
to the controversy take diametrically opposite views, both highly 
colored by prejudice, and on which argument can have little effect. 
On the one hand partisans of machine methods are upheld by the 
belief, whether justifiable or not, that while in all other branches of 
the electrical art progress has been so rapid that every decade has 
marked a revolution, telegraphy has remained an exception. In 
accounting for this condition, the requirements of the service receive 
secondary consideration, the belief being widely held that it is to be 
ascribed to the conservatism of the two great organizations which 
control the situation. In these companies they see large and un- 
wieldy organizations perfectly satisfied with the status that froin 
year to year brings forth satisfactory dividends, and which, unmen- 
aced by aggressive competition, naturally oppose resistance to changes 
which may lead they know not where. They believe that new sys- 
tems are viewed with a hostile feeling and that unbiased tests are 
not to be expected at the hands of telegraphers deemed to be un- 
compromisingly wedded to a system in which they have been trained 
and which they consider as having reached perfection; in other 
words, that in their technical personnel the companies are held to 
the key and Morse, this personnel, unlike that of almost every other 
branch of modern art, not having opened its ranks to the scientifically 
trained technician. 





On the other hand, Mr. Barclay vigorously maintains that his com- 
pany seeks every means of improving its apparatus and service, and 
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he appears to see in his critics merely interested parties disappointed 
in their hopes of drawing upon the revenues of the company. In 
intimate touch with a tremendous system that requires a perfect ad- 
justment and most skillful management to keep in a state of effi- 
ciency, he naturally resents implications of incompetency and dry-rot. 
In short, his position is similar to that which would be assumed 
toward criticism directed at, say, the higher problems in practical 
alternating-current engineering by one whose acquaintance with elec- 
tricity does not extend beyond that acquired from academic knowledge 
of the subject. In this connection we believe due weight has not 
been given to the fact that while some of those who have taken part 
in the controversy have not had a training at the key, yet as men 
of scientific and technical training who have given close thought to 
the art, their knowledge of the technical side is, to say the least, suffi- 
cient to qualify them to discuss the art as practiced by the present 
companies. In passing, we may say that while we thoroughly agree 
with Mr. Barclay as to the efficiency of the American systems as con- 
trasted with those of European countries, we cannot see that such 
a comparison carries much weight in view of the fact that abroad 
the telegraphs are controlled by the state and therefore almost neces- 
sarily kept in the rear of progress. Moreover, the comparison given 
as to the cheapness of American rates is not happily chosen, for the 
cheap American message is sent over the wires of one company in 
the same country, while the European message is subjected to the 
jurisdiction of several state telegraphs, besides passing through a 
submarine cable in its course. While in his communication Mr. 
Barclay may hold out little encouragement to those who would revo- 
lutionize the present telegraphic methods of this country, we are opti- 
mistic enough to believe that under his technical direction the West- 
ern Union Company will not turn a deaf ear to inventors who would 
submit systems that contain, beside technical merit, promise of com- 


mercial applicability. 
—_—. Oo 


ELECTRICAL FREAKS AND FANCIES. 

Sir Thomas Browne, of delightful memory, wrote among other 
and more serious works, a treatise in Confutation of Vulgar Errors. 
Therein with a seriousness that now seems fairly whimsical, he 
combats strange popular superstitions, and holds up to gentle con- 
tempt the vagaries of medieval gentlemen with cerebral “wheels.” 
Were the learned and genial knight now alive and alert to the queer 
obsessions that beset our own century, he would have new food 
for thought and fresh material for his pen. It is most marvellous 
how persistently certain weird inventions crop out year after year 
and refuse to be put down. Electrical science has long been a sort 
of culture medium for the bacilli of mild paranoia, and every 
season the same queer delusions break out, first here, then there, 
and disappear only to pop up again elsewhere. Some ex-examiner 
in the electrical division of the Patent Office could collate a most 
precious collection of examples that would read like a bulletin from 
Bloomingdale. The perpetual motion crank who once haunted the 
mechanical field has long since come over to electricity, and instead 
of the usual automatically, self-unbalancing flywheel, puts up a set 
of self-energized magnets which lift themselves up by their boot 
straps in the same engaging old manner. Drawing a limitless supply 
of “juice” from the earth or air has been a favorite device for a 
decade past, and like a very short period comet it whisks an elusive 
tail across the firmament of newspapers on an average of about 


once a year. 





Another old and valued friend, almost as venerable as the mother- 


in-law joke, is the solenoidal projectile. Sometimes it rises to 
the magnitude of a railway train like the Portelectric road of a dozen 
years ago, and again it dwindles to an electromagnetic rifle actu- 


ated by storage batteries in the stock, but it is the same dear old 


plausible freak first and last and all the time. 





Von. LL, Now 1. 


quite recently in the alluring form of a rifled cannon that spat out 
an endless stream of armor-piercing projectiles that would range 
thirty miles and make a Krupp steel plate look like an old-fashioned 
doughnut. This is interesting, but it is coming the game a bit 
strong. We would suggest to the next editor who feels tempted to 
use his long scissors on this particular item that he sits solemrily 
down in the privacy of his sanctum, send the office boy out for 
an old arithmetic and figure out the output required for the gener- 
It would make the Ni- 
agara station look like a liqueur glass alongside of a beer tun, and 


ating station of an electromagnetic fort. 


Ananias like an irresponsible amateur. Even the lamented Professor 
Keeley never had a happier inspiration. Yet another worthy oompeti- 
tor for immortality is the dynamo that lights the universe without any 
output to speak of by shifting circuits so rapidly that the eye does 
not know it is cheated. We would not dare to say how many times 
within our memory this simple and _ beautiful scheme has been - 
dragged out of retirement to browse upon the greenbacks of the 


unwary. 





And many others there are, easily to be found if one takes elec- 
trical clippings from a press bureau, and altogether delectable. But 
their recurrence suggests that the inspiring Muses are on strike, 
and we pine for something new and original. These old timers are 
all very well in their way, like the use of electric light carbon stubs 
as a cure for rheumatism, but an overjaded palate demands some- 


thing of a richer and more pungent flavor, 





THE NORTHWESTERN ELECTRICAL CONVENTION. 

To say that the Northwestern Electrical Association held a con- 
vention at Waupaca last week would be in accord with the accuracy 
of statement expected of a technical journal. This summer meeting 
of the Association was (as was intended and contemplated) more 
an outing than a convention, all of which is perfectly proper, pro- 
vided the affair is called by its right name. It has been more evi- 
dent each year for three years past that if these summer meetings 
continue to be held they should be designated by some title which 
would not mislead any supply or manufacturing company to send 
representatives with any expectations of securing greater promi- 
nence or acquaintance among central station men, because the cen- 
tral station men have been conspicuously absent in spite of the fact 
that they vote to hold these summer meetings in expectation of 
attending. It appears always to happen, however, that the central sta- 
tion men have urgent business at home about the time of the summer 
meeting. We would not for a moment be understood as having 
anything to say against the northwestern supply men getting together 
to renew acquaintance and enjoy a brief outing every summer. Let 
the practice be kept up as long as those who wish to attend will go 
to such gatherings in sufficient numbers to make them worth while. 
But the name “Convention” should be dropped, for it is deception to 
the uninitiated, and might lead to the expectation of meeting central 
station men and a discussion of technical and business matters, 
which programme is foreign to the recent summer gatherings of 
the supply men of the Northwestern Electrical Association. 

‘eiainettiiadidith cect eal tara dt Nas ial ah 
ALTERNATOR REGULATION. 

Some interesting questions have recently arisen in connection with 
the determination of the regulation of alternators, and the final 
solution of these questions has not yet been reached. When a small 
alternator is tested at the factory—that is an alternator of, say, not 
more than 50-kw capacity—it is not difficult to provide a testing 
load of adjustable power-factor, and to determine, by direct obser- 
vation, the inherent regulation of the machine. As, however, the 
size of the alternating-current generator increases, it becomes more 


It bobbed up again e and more difficult to provide a load for the test, and so to measure 
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the regulation of the machine, while with large alternators, it is 
practically impossible to make the test under factory conditions. 
Consequently, when an inherent regulation on non-inductive load 
of, say, 7 per cent. is specified, it becomes practically impossible to 
determine experimentally whether the specification is complied with, 
while the machine is in the factory. Possibly a year must elapse 
from the date of completion of building, before the full load of 
the machine can be applied to it under service conditions in the 
power-house, and even then, since the load is rarely non-inductive, 
the regulation observed is usually worse than the specified regula- 
tion, so that some computation is necessary to refer the observed 
regulation under a measured power-factor to the deduced regula- 
tion under full non-inductive load. It becomes, therefore, of con- 
siderable importance to have a satisfactory working theory of regu- 
lation whereby such tests may be conveniently applied to an alter- 
nator on completion, as will enable its ultimate performance to be 
dedticed. Moreover, the more complete and reliable the theory of 
the subject, the more closely will designers be enabled to compute 
the regulation beforehand of machines to be constructed under 
definite specifications. Such improvements have been made in this 
direction within the last few years, that whereas the regulation on 
the 5,000-hp Niagara alternators of 1895 was about 30 per cent., the 
regulation on recent similar machines of the same size is stated to 
be about 10 per cent. 


The drop of pressure in an alternator armature under load is 
due to two causes combined, namely, armature impedance and arma- 
ture reaction. These two elements are similar in some respects, 
while in other respects they differ materially. The impedance drop 
is the drop which occurs in the armature coils owing to their re- 
sistance and reactance. So far as the resistance is concerned, the 
armature wire might just as well be removed from the machine, 
for this component of drop is entirely independent of the excita- 
tion. On the other hand, the reactance drop is not only a function of 
the strength of armature current, in so far as this tends to satu- 
rate the armature core magnetically; but it is also a function of the 
field excitation, and of the shape of the polar surfaces, since the re- 
actance varies cyclically with the rotation of moving parts. Con- 
sequently the reactive component of the impedance drop is compli- 
cated by the field excitation, and by the lag of the armature cur- 
rent. The armature reaction drop is principally due to the de- 
magnetizing effect of the m. m. f. of the armature upon the magnetic 
circuit supplied by the field windings; whereby the lag of current in 
the armature brings their m. m. f. more nearly into opposition to 
the m. m. f. of the field-coils, and so reduces the resultant m. m. f., 
and the useful flux cutting the armature wires. This effect is 
complicated by the degree of magnetic saturation in the iron form- 


ing the magnetic circuit. 


The total drop is, therefore, essentially a complex phenomenon 
involving the magnetic behavior of iron, both as to reactance, and 
as to reactive m. m. f. Any formula which is sufficiently simple to 
be practically available, must probably be only approximative. The 
first approximation is to treat the reaction as an extra reactance, as 
it tends to become, when the iron is well below saturation, and when 
the polar surfaces are in constant magnetic relation with constant 
armature reluctance in all angular positions. This is the principle 
of “synchronous reactance.” The armature is driven on short cir- 
cuit at full rated speed, and the field excitation which will produce 
full-load current in its circuit or circuits is noted. From this ob- 
served excitation the e. m. f. of the armature is obtainable, and 
thence the apparent impedance of the armature windings, includ- 
ing the effects of both reactance and reaction. This synchronous im- 
pedance enables the regulation of the generator to be computed at 


any load, inductive or non-inductive, on the principle of the or- 
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dinary choking coil. This method, however, is subject to several 
errors. In the first place, the field excitation which will send full- 
load current through the short-circuited armature is only a small 
fraction of the full-load field excitation, and consequently effects 
a much lower degree of magnetic saturation than is met with in the 
normal operation of the machine. An improvement is, therefore, 
effected in the test by taking the synchronous impedance at or near 
full-load excitation, the short-circuited armature circuits then tem- 
porarily carrying three or four times the normal strength of cur- 
rent. 





An excellent paper on “The Determination of Alternator Charac- 
teristics,” by Mr. L. A. Herdt, read at the recent A. I. E. E. con- 
vention, points out that the regulation computed from full-excita- 
tion synchronous impedance is rather low. In a particular 15-kw 
inductor alternator of 33 per cent. regulation, as observed at full 
non-inductive load, the regulation computed in this manner was 
about 43 per cent. Of course, this was a very ill-regulating ma- 
chine from the station manager’s view-point. With a low-excita- 
tion synchronous impedance, the error in the method of calculation 
appears to have been greatly increased, the computed regulation 
being about 70 per cent. These errors become exaggerated in a 
machine of this particular type. In the case of a small alternator 
of the revolving-field type, the observed regulation was 10 per cent. 
at full non-inductive load, while the computed regulation was 17 
per cent. It is generally admitted that the full-excitation syn- 
chronous impedance method of computing regulation makes an 
alternator’s regulation appear worse than it really is. On the other 
hand, if the machine is working near magnetic saturation, the 
armature reaction tends to act by virtue of opposing m. m. f. 
rather than as-a choking coil. Consequently, it is more nearly 
correct in such a case to compound the m. m. f, of the armature 
vectorially with the m. m. f. of field excitation, and attribute the 
actual internal e. m. f. to the resultant m. m. f. according to the 
curve of excitation. This is virtually the recommendation appear- 
ing under section 71 of the new A. I. E. E. standardization com- 
mittee’s report. This method virtually treats the armature re- 
actance as an armature reaction; or deals with the total drop on the 
reaction theory. It is generally considered that it tends to the 
opposite error or to make the computed regulation of an alternator 
a little better than it really is. Mr. Herdt gives a computed regu- 
lation of about 21 per cent., by an essentially similar method, for 
the 15-kw inductor alternator tested by him, as against 33 per cent. 
actually observed. He also found about 7 per cent. computed against 


10 per cent. observed with the revolving-field alternator. 


Mr. Herdt recommends a more refined method following Blondel, 
which he calls a “two-reactance method.” He clamps the armature 


in two different positions relatively to the field, but in magnetic 


quadrature to each other, and measures the armature reactance: 


under these conditions, to an externally delivered alternating cur- 
rent while maintaining full-field excitation. This is virtually equiv- 
alent to regarding the synchronous reactance as a periodic complex: 
quantity instead of as a constant quantity. By this refinement Mr. 


Herdt claims a very close approximation between the computed and. 


measured values of inherent voltage regulation. It is, perhaps,. 


doubtful whether the additional complication of measuring the arma- 
ture reactance in different positions is worth the improvement in 
accuracy. This can only be determined satisfactorily by accumu- 
lating observations on alternators of as many sizes and types as 
possible. Meanwhile the A. I. E. E. rule may tend to give inductor 
alternators a slight advantage over revolving-field alternators; but 
otherwise it seems to give a simple method of arriviag at a fairly 


close computation. 


See ee 
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Decision in Transformer Litigation. 





Jugde Colt filed an opinion in Boston, July 1, denying a motion for 
an injunction against the Stanley Electric Manufacturing Company, 
in a suit for infringement of a patent on transformers, brought 
by the Westinghouse Electric & Manufacturing Company in the United 
States Circuit Court, District of Massachusetts. The opinion is re- 
ported to be very clear to the effect that there was no infringement, 
but no copy was obtainable at the time of going to press. 





Pacific Cable Offer. 





A conference was held at the Navy Department, on June 28, at 
which Secretary Moody, Rear-Admiral Bradford, and Senator 
ator Perkins, of California, a member of the Committee of Naval 
Affairs, were present. A proposition of the Eastern Extension Tele- 
graph Company, acting, it is understood, through the Commercial 
Pacific Cable Company, has been made by which the company would 
agree to finish its work of laying a cable across the Pacific Ocean 
a year earlier than was contemplated, and give this Government 
the benefit of reduced rates in exchange for the information de- 
veloped in the surveys made by the United States steamer “Nero,” in 
1899, for a practical submarine cable route across the ocean. 


— —<-— — 


Organization of Western Independent Telephone 
Companies. 





About forty telephone men, representatives of twenty-four in- 
dependent telephone exchanges in Eastern Illinois and Western 
Indiana, held a meeting in Terre Haute, Ind., June 19, for the purpose 
of arranging a uniform schedule of rates for long-distance busi- 
mess, and to adopt rules for the interchange of business among 
the various companies. Those in attendance represented exchanges 
having a total of 7,805 telephones in actual use and $516,400 capital 
invested. A permanent organization was effected, to be known 
as the Eastern Illinois and Western Indiana Telephone Associa- 
tion, and the following officers elected: President, Charles Duffin, 
Terre Haute; vice-president, Dr. J. A. Baughman, Neoga, III; 
Secretary, C. W. Shimil, Casey, Ill. 





Grounding Secondary Distributing Circuits. 





BY S, BINGHAM HOOD. 

It is with considerable surprise that I notice in recent issues 
of your journal that the question of the advisability of grounding 
secondary distributing systems is again before the electrical public. 
When, after endless and varied disputes, the consent of the National 
Board of Underwriters was obtained, it was to be supposed that the 
matter had been decided beyond a doubt. 

From my personal experience with a system of distribution having 
a connected load of over 40,000 lamps, I have reached the con- 
clusion that a grounded secondary is absolutely necessary for the 
safety and reliability of the system; and, further, that a station super- 
intendent who permits his system to remain ungrounded should be 
held not only civilly, but criminally liable for any personal or real 
damage which may result. 

In a secondary system ungrounded there is to all intent and 
purposes a three-gap arrester permanently connected to the circuit: 
First, that between the primary and secondary of the transformer ; 
second, between the circuit wires in the fixture and the stem; and, 
last, between the plates of the insulating joints. These gaps are 
little if any longer than those of any good lightning arrester, and 
equally liable to destruction. 

Any one of these are apt to become unknowingly short-circuited, 
increasing the danger of a high-tension discharge. Does it not then 
become necessary to eliminate the gaps that most nearly affect the 
safety of your consumers? Most assuredly, yes. The only way 
to do this is to permanently and effectively ground the secondary 
circuit. The question is now narrowed down to the gap between the 
coils of the transformer. If the factor of safety in the system is so 
low that the change from a possible ground to an actual ground 
will endanger the apparatus, then such appliances should be un- 
grudgingly consigned to the scrap heap. With the o'd type of air- 
insulated transformers these “possible” grounds undoubtingly were 
responsible for the inglorious interment of many of them in the 


electrical grave yard. 
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The entry of the oil insulated type, together with a better under- 
standing of the conditions to be dealt with, has largely removed the 
dangers from the last gap in a safe and reliable system. With oil 
insulation the punctures probably do frequently occur, but any are 
is immediately smothered by the oil, and an insulation again estab- 
lish, practically as good as at first; the only indication of trouble 
having existed being a primary fuse blown from no apparent cause. 

It is not only possible, but entirely practical, to eliminate this 
last gap by grounding the primary distributing system, With a 
three-phase, four-wire system, grounded at the middle of the star, 
or a two-phase, two-wire distribution, grounded on the B-wire, 
it is far easier to keep the system free of accidental grounds than 
that of one presumably clear, but probably covered with high-re 
sistance grounds, paving the road to innumerable petty troubles 
which are the station man’s bore. 

True, the danger of handling a permanently grounded primary 
system is greater than that of a clear network, but it is far easier to 
avoid a known danger than one not known, which becomes a veri- 
table death trap. The greatest problem to solve is what consti- 
tutes a “permanent and effective” ground. The writer’s experience 
has been that a driven pipe in ordinary soil is practically useless, 
the resistance of a 1 inch galvanized pipe driven 6 feet, varying 
anywhere from 20 to 80 ohms, depending on the condition of the 
weather and nature of the soil. Further tests show that pipes 
of this size, after having been driven about five or six years have 
increased in resistance to as high as 200 ohms. A copper plate or 
coil of wire, buried in coke or charcoal, placed in the bottom of a 
hole, before a pole is set, is about as good a ground as can be 
obtained, unless connection can be made directly with a water or 
metallic drain pipe. The resistance of such a ground seldom is 
over 10 ohms. 

An accidental ground on a consumer’s premises seldom occurs, ex- 
cept on a branch circuit, which is presumably protected by not over 
a 10-ampere fuse. An effective ground, therefore, must be of such 
low resistance as will instantly blow this fuse, should the ground 
occur on an opposite leg from that permanently grounded. Assum- 
ing the ground connections of the system to have an average resist- 
ance of 10 ohms, it is then necessary to have at least two plates in 
good condition on each network, and possibly double this number, 
to allow for unexpected increase of resistance of either the per- 
manent or accidental grounds. The best policy is to ground the 
system at every possible chance, as each ground becomes an ad- 
ditional ounce of prevention. 

To successfully carry out this idea, it is necessary to have the 
transformer secondaries interconnected wherever possible. The 
writer’s idea is to carry from the station a primary circuit of 
about 100 kw per phase, feeding a secondary system of the same 
capacity, entirely interconnected; making, as it were, two parallel 
planes, one above the other. There will, of course, be locations 
where this secondary cannot profitably be extended to the outlying 
scattered points, but to offset this there will be places where the 
secondary may be extended slightly beyond the primary network. 

A necessary adjunct of a system of this kind is a low-potential 
cut-out on the ungrounded legs of each transformer, and at main 
distributing points. These fuses are considerably heavier than 
necessary for the normal current they are supposed to carry, as 
they are only supposed to blow in an extreme emergency; in which 
case they have the entire capacity of the balance of the system to 
help them do their work. 

The objection is raised by some engineers that in a system thus 
interconnected, there is no way in which to tell when a fuse is out 
on either side of a transformer. This is very true, but, strange as 
it may seem, it is very rare that a fuse does blow on these networks ; 
even in severe lightning storms, where individual transformers have 
the fuses repeatedly blown, seldom is one blown on the large net- 
works. A systematic inspection with a lamp can be made of each 
transformer at frequent intervals, at a cost of almost nothing com- 
pared with the other advantages of a carefully laid out network. 

To make a success of these systems, it is necessary to have all the 
lines, both primary and secondary, in first-class condition, and above 
all, kept that way. Many plants have made a success of these 
widely distributed networks, and I think I can unreservedly say, 
they can point with pride to their outside constructions, either over- 
head or underground. 

To those who have met with failures, let me say in conclusion, 
look to your lines and your lamps will take care of themselves. 
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Electricity at Manaos, Brazil. 


By Cuas. S. SEIBERT. 


ITH the exception of Sao Paulo, there is probably no city in 

South America where a greater amount of money has been 

invested and more activity displayed in electrical matters 
than in Manaos. This city, which is situated on the Rio Negro, 
ten miles from the Amazon, has the largest trade of any city in 
Brazil, except, perhaps, Santos, with New York, and yet it is but 
little known, owing to its peculiarly isolated position. It is a city 
in the wilderness, surrounded by hundreds of miles of trackless 
forest; communication with the outside world being by means of 
steamers only, although the Amazon River Telegraph Company, 
which is building a land line from Manaos to Para, is at present 
making heroic efforts to maintain communication with Para, for the 


time being, with a submarine cable. The strong current, the shift- 





FIG. I.—VIEW OF POWER PLANT. 


ing river bed, ships’ anchors and the immense amount of water- 
logged timber in the river interrupt this service continually. 

This is a great hardship for the business people of the city, as 
Manaos ships by far the largest part of the Amazon rubber, and a 
cable breakage means ignorance of the selling price of rubber in 
New York and Liverpool. In order to fully realize the importance 
of the rubber trade, it may be well to state that during 1901 Manaos 
shipped 8,736,268 kilos of rubber to Europe and 8,089,516 kilos to 
New York, and that there are twenty business houses in the city 
acting as exporters of this product. There is but one steamship 
line from New York to Manaos; the freight rates on rubber are 
about $10 per ton, and steamers sometimes leave Manaos with as 
much as 800 tons of rubber aboard. A very large amount of other 
freight is carried between New York and Manaos. 

About six years ago a New York rubber importer secured a con- 
tract for building an electric light station for Manaos; the plant at 
first consisting of three combination fire and water-tube boilers, one 
tandem-compound 150-hp McIntosh & Seymour, automatic, high- 
speed engine and two 125-light Brush arc machines belted thereto. 
Upon the completion of the plant the operation of the same was 
turned over to the contractor, the city paying seven mil reis, or 
about $1.60, per night for each arc lamp, and no fines being im- 
posed unless the plant should be inoperative for more than one 
hundred hours each month. Soon after the contractors increased the 
plant, so at present, in addition to the above mentioned machinery, 
it contains two Babcock & Wilcox water-tube boilers, a similar 
engine to the first, a 50-light Brush arc machine and an 80-kw 
single-phase General Electric alternator; also a feed water heater and 
a jet condenser. In addition to supplying light for the city streets 
this plant operates about seven or eight hundred incandescent lamps, 
giving an all-night service. 

This being the first electric station to be erected in Amazonas, 
some serious errors were made in the selection of materials and in 
installation. The circuits are carried on iron poles, four inches in di- 
ameter, and nearly all of these poles are so eaten and corroded where 
they enter the ground that they very often fall down, causing annoy- 
ing interruptions. The operation of the station is also often neces- 
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sarily intrusted to native labor, with the result that there are fre- 
quent shut-downs, the causes running from hot crank-pins to fail- 
ures of boiler feed pumps and burned-out armature cvils. While 
these things occur frequently, it is in no wise any reflection on the 
builders of the machinery, but rather a misfortune for the station 
management that their machinery contains too many refinements 
to be intrusted to ignorant labor. 

In strong contrast to the results of the municipal station are those 
obtained by the Manaos Railway Company, which operates 15 miles 
of single track road in the city. This station consists of a hollow 
brick and skeleton steel structure, divided into engine and boiler 
room, and a separate car-shed and repair-shop. The boiler room 
contains four Aultman & Taylor water-tube boilers, served by a 
substantial steel stack and a duplicate set of boiler feed pumps. 
From the boilers bent risers drop to an underground main, from 
which risers pass up through the floor of the engine room, and with 
a sweep of large radius enter the engines from the top. 

The engine room is spanned by a hand-operated traveling crane, 
and contains the regulation street railway switchboard and three 
direct-connected generating sets, each of 200 kw. The engines are 
of Payne manufacture, tandem-compound, center-crank, operating 
at 225 r.p. m. They are equipped with the regular Payne gravity 
system of lubrication. They are run condensing, when the river is 
high enough for sufficient water to be obtained, a jet condenser 
being used. The dynamos are of Walker manufacture. Only two 
generators are run at one time, the other being held in reserve. 

The car-shed contains storage tracks for about 30 cars, several 
motor pits and the repair-shop. Several electrically-driven machine 
tools are used, the company making its own motor and engine re- 
pair parts. The number of cars operated is in the neighborhood of 
20, the fare being about five cents for two miles. 

Five different routes are covered, one line running out into the 
forest for six miles. The track is narrow-gauge, laid on steel ties, 
and for the most part is in excellent condition. The company is 
subsidized by the State of Amazonas, and has an exclusive right to 
all freight and passenger traffic for 30 years. 

The third electric company operating in the city is that of the 
Empreza Ventiladeros Electricos. This station furnishes electricity 
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FIG. 2.—VIEW OF DYNAMO AND 
for general use, and at present operates some one hundred or more 
electric fans, 40 enclosed arc lamps, electric motors applied to various 
machines, such as coffee mills, sewing machines and printing presses, 
electric irons, etc. Between 300 and 400 incandescents also are 
operated. The company is at present installing electric power in the 
State printing office, which will drive presses, rolls, paper cutters and 
folders. Single-phase Wagner motors are being used, belted to the 
presses and other machines, through countershafts. In the case of 
the larger presses, Evans friction cones are used for speed regulation, 

This company’s station is not at present complete, it being neces- 
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sary to proceed slowly, as electric power is a complete innovation. 
Therefore the company decided at first to install only the machinery 
necessary for actual operation. 

The station consists of a brick building 45 ft. x 35 ft., divided into 
an engine and boiler room. The boiler at present in use is of the 
internally-fired, marine type, 7 ft. diam. by 14 ft. long, with a 4o-in. 
corrugated Morrison fire-box and 101 3-in. tubes. It has 750 square 
feet of heating surface, and it is served by a steel stack 70 ft. high. 
Water from the city mains is used for boiler feed, and there is both 
a pump and an injector provided for boiler feeding. The engine is 
a Harrisburg Standard, compound, 9% in. and 15% in. by II in. 
stroke, taking steam at 120 lbs. gauge pressure, and operating at 
282 r. p. m. Its rated horse-power is 100; its flywheel, 6 ft. 
diameter, and it is equipped with the Ideal self-oiling system, which 
has proved truly ideal for cases where the engine oiler is more 
often found asleep than awake. The engine is run high-pressure, no 
condenser being used. 

The dynamo is a single-phase, 1,100-volt, revolving-armature alter- 
nator of General Electric manufacture. The switchboard is of gray 
Tennessee marble, and consists of a standard General Electric single- 
phase alternator panel and a feeder panel equipped for three feeder 
circuits. The overhead line construction of this concern is first- 
class, the poles being of pitch pine, octagonal, creosoted and as- 
phalted, and all wires are supported by pitch pine cross-arms and 
Imperial porcelain insulators. It is interesting to note that the 
poles which have been up for nearly a year show not the slightest 
indication of decay at their bases, while iron poles begin to rust 
immediately, and in two years are unfit for use, 

This company has had its plant in operation from Io A. M. to Io 
P. M., since November, 1901, and up to the present time the only inter- 
ruption of current has been on the sub-feeders, and has happened 
twice, both times being caused by employes of the telephone com- 
pany short-circuiting the lines, once by deliberately twisting the wires 
together and the other time allowing a heavy iron pole to fall across 
the lines of this company, the electric light company and the tele- 
graph company. 

No description of electrical development in this section would be 
complete without mentioning the work of the Amazon Telegraph 
Company. As before mentioned, it is of the utmost necessity for 
Manaos to have telegraphic communication with New York and 
Liverpool, and for this reason it is not surprising that the telegraph 
people are going to immense expense to maintain communication. 
A cable ship, the “Viking,” of about 3,000 tons, is constantly moving 
up and down the river, with a trained corps of engineers aboard, 
proceeding instantly to the scene of a located or expected trouble; 
but in spite of this the cable is sometimes interrupted for 20 days at 
a time. The strong river current, the shifting bed, immense water- 
logged tree trunks rolling along the bed of the river and ships’ 
anchors all combine to break the cable, and a land line through the 
impenetrable forest is a gigantic task. This, however, is being 
slowly constructed, and is put to good use when a break in the sub- 
marine line occurs, steam launches piecing out the parts of the route 
which the lines do not cover. 

It would certainly seem, however, that here+is a place where the 
wireless telegraph could be put to good use. Stations could easily 
be located wherever necessary, and the writer sees absolutely no 
difficulty in the way, provided the governments of the States of 
Amazonas and Para raise no objections. This matter is certainly 
one which it would be worth the while of some go-ahead American 
capitalist or promoter to investigate, as uninterrupted communica- 
tion would be cheerfully well paid for by Manaos business interests. 
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Postal Telegraph Extensions. 


It is stated that the Postal Telegraph Company will extend its 
lines over the whole of Long Island. At the present time the com- 
pany only has isolated stations at the summer resorts. The con- 
tract of Long Island Railroad with the Western Union has still 
some time to run, but it is stated that it will not be renewed, and that 
the Postal will be installed on the lines when the present contract 
expires. The Postal Telegraph Company is already installed on 
Staten Island, at Quarantine, Atlantic Highlands and the Jersey 
coast. It is said that the Pennsylvania Railroad has also notified 
the Western Union that the contract on the lines west of Pittsburg 
will not be renewed. These contracts, which have some time to run, 
cover the Baltimore & Ohio, Western New York & Penna., Pitts- 
burg, Fort Wayne & Chicago, Panhandle and Pennsylvania railroads. 
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Long-Distance Wireless Telegraphy and Hertzian 
Waves. 


By Lee De Forest, 


INCE the advent of wireless telegraphy so much loose termin- 

S ology has crept into the popular literature on the subject 

by writers partially informed that it is not strange to note 

the confusion of ideas indicated in the article of Mr. E. P. Thomp- 
son, appearing in your issue of June 14. 

For a correct definition of the term “Hertzian waves,” nothing 
better can be recommended than a careful study of Hertz’s work. 
While true that the German physicist’s most startling demonstration 
was that of the existence of free electromagnetic waves in the ether, 
as called for by Maxwell’s theory, identical save in frequency with 
polarized light waves, yet it was only by “electrical oscillations” in 
conductors that these Hertzian waves were generated, and only 
again by the electrical oscillations induced in his resonators by the 
free ether waves that the existence of these latter was demonstrated. 
Hertz was first to show that these very high frequency oscillations 
traveled along conductors, that they existed in the skin of the metal 
only, that they were reflected, formed standing waves with nodes 
and loops, that their energy was in turn electromagnetic and elec- 
trostatic, that in the limiting case of an infinitely thin wire of 
perfect conductivity the pure etheric wave of transverse electrical 
displacement, with a velocity of propagation equal to that of light, 
was obtained. 

By common consent, then, such vibrations detached or traveling 
over a conducting surface have most appropriately been styled 
Hertzian waves. Most certainly also they are “oscillating currents” 
when traversing conductors. This was Hertz’s demonstration. Os- 
cillations from a Leyden jar discharge, of frequency much less than 
those from Hertz’s radiator, are sometimes called Federsen oscil- 
lations. Obviously the border line cannot be defined. But when an 
electrical system discharges, having so small a time constant that 
the pulsations occur at a rate of millions per second, we have very 
different conditions from those ordinarily classed with alternating 
or oscillatory currents. A large portion of the energy is electro- 
static, and the force there involved may be conceived as lines of 
electric displacement perpendicular to the conducting surface, iravel- 
ing along it away from the source of energy, following any zig-zag 
path, rounding corners, reflected wholly or in part at all such sudden 
changes in shape or nature of the conductor. 

If near the end of a wire conducting these electrical waves a second 
wire parallel to the first be placed, the wave train will be in whole 
or in part transferred to the second wire, and will run along that 
unchanged in phase. If the second wire or a metallic sheet be near 
the first and perpendicular thereto, the electrostatic line of the 
wave cutting into this obstruction will excite therein oscillatory 
currents or waves of like frequency, which will in turn traverse 
the length and breadth of this second conductor. 

These peculiarities, which may be briefly described as the “skin 
effect,” due to the high frequency of the oscillations, should amply 
distinguish from the alternating currents of ordinary engineering 
parlance. 

Aside from simplest theoretical reasoning, the period of dis- 
charge of a vertical conductor to earth has been actually measured 
and found to be such as to make its height measure, approximately, 
one-quarter of the wave length of that oscillation. For a vertical 
wire of 50 meters, this means a frequency of 1,500,000 per second, 
assuming a velocity of propagation nearly that of light. In the 
laboratory with such frequencies we find all the wave phenomena 
and skin effect described above. Why not then in wireless tele- 
graphy? We have a conducting plane surface, the sea, perpen- 
dicular to the oscillator at its base. Our lines of electrostatic dis- 
placement cannot penetrate this conductor; they must travel over 
it, be its contour what it will. By virtue of the tall oscillator, the 
crests or loops of these displacement lines have been first well ele- 
vated (if the expression may be allowed). A hundred or a thou- 
sand miles distant is a second elevated conductor, say at an angle of 
go degrees to the first, perhaps at an angle of 45 degrees with the 
sea surface. Nevertheless, it has a vertical component, such as must 
cut out a shadow in the advancing vertical lines of force. Oscil- 
latory currents or Hertzian waves are excited in this conductor 
by the cutting into it of these static lines, positive and negative; and 
a sensitive detector inserted in this conductor, whether it lead to 
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earth, capacity or to a symmetrical oscillator system, will be af- 
fected Ly the passage of the wave. 

In speaking of oscillating currents carried by the conducting salt 
water, it may be well to remember that with such frequencies as we 
have here, our “conductor” has been well proven completely opaque, 
and that only by such phenomena as the above can transmission 
occur. 





The New Generating Plants of the Niagara Falls Power 
Company.* —I. 





By H. W. Buck. 


The growth of the applications of Niagara Falls power has been 
so rapid since the starting up of the first power house in 1895 that 
the entire 50,000 hp of the first plant has been taken up to its limit. 
This growth was anticipated by the company three years ago, when 
the hydraulic development of a second plant was started under way. 
This plant is nearly completed, and within a few months the first 
generator of its equipment will be performing useful work. 

This power house, from a popular standpoint, may be considered 
a duplicate of the old one, with which every engineer is familiar, and 
differs only in some of its technical details. It is located on the 
opposite side of the intake canal, and nearer to the river, and has its 
water-wheels placed at the bottom of its own separate wheel pit. 
Discharge water is led out from this pit by a branch tunnel, which 
after leading independently for about 600 feet, joins the main tunnel, 
which, as is known, has a capacity of 100,000 hp. The new turbines 
are somewhat different from those in power house No. 1, being of 
the internal discharge type, and having the discharge water carried 
off through draught tubes, which add about 10 per cent. to the 
effective head. This increase in efficiency gives 10 per cent. more 
power for the same amount of water used in power house No. 1, 
and in consequence the plant is laid out for 11 units of 5,000 hp each, 
instead of 10. The turbines were designed by Escher, Wyss & Co., 
of Zurich, and were built by the I. P. Morris Company, of Philadel- 
phia. The governors were also designed by Escher, Wyss & Co., 
and are being built by A. Falkenau, of Philadelphia. They are of 
the oil-pump operated type, and give a maximum variation of speed 
of about 5 per cent., with 100 per cent. load variation, and for frac- 
tional changes in load the regulation obtained is about the same as 
that of a good steam engine. i 

The electrical equipment is furnished throughout by the General 
Electric Company. In general, its characteristics are the same as 
in the apparatus in power house No. 1. The generators are of 5,000 
hp each (3,750 kw), wound for 2,300 volts, two-phase, 25 cycles at 
250 r. p. m. This type was decided upon on account of its exact 
interchangeability with power house No. 1. It was considered that 
the advantages which might result from winding the new generators 
for a higher voltage would be more than offset by the lack of inter- 
changeability between two power houses located so near together as 
to be governed by the same conditions. 

Electro-technically, power house No. 2 differs in several essential 
details from the installation in the old plant, the differences being 
due largely to the advance of the art since the time when the first 
power house was equipped. The main points of difference are: 

1. Closer generator regulation, the regulation on the new machines 
being 10 per cent., and on the old ones about 30 per cent. 

2. The entire plant will be operated from a single switchboard 
instead of two. 

3. The feeders will be protected with automatic oil circuit breakers. 


GENERATORS. 


The first six generators to be installed will be similar in outline 
to those in the first plant, being of the external field type, with the 
nickel-steel revolving magnet ring. This machine is shown in assembly 
in Fig. 2. In appearance the most striking difference is in the 
omission of the iron bridges over the machines. This omission re- 
sults from the collector rings being placed at the bottom of the 
dynamo shaft instead of the top. 

As stated above, the principal difference in these new generators 
is in the matter of regulation, the regulation being nearly three times 
as close. This closer regulation was adopted in order to insure con- 
stancy of voltage on the system with variations in loads and also 
to reduce to a minimum the unbalancing of the voltages on the differ- 


*A paper presented at the Great Barrington Convention of the American In- 
stitute of Electrical Engineers. 
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ent phases caused by difference in loads upon them. These points 
are of. great importance on such a system as that of the Niagara 
Falls Power Company. Many electrical distribution systems are 
made up of a very large number of small consumers of power, and 
the actions of any one customer have little effect upon the voltage 
of the system; consequently, in such cases regulation is not of such 
vital importance. But the Niagara Falls system is made up of a 
comparatively small number of very large consumers of power, any 
one of whom can, by a change in his load, cause a serious disturb- 
ance on the circuits. Furthermore, it is unique in one of its charac- 
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FIG. I.—SECTION OF POWER HOUSE NO, 2. 


teristics in that much of the power is used on large single-phase 
electric furnaces, which take their power from one phase only. 
Since it is impossible to control these furnaces so that at all times 
the same number shall be in operation from each of the two phases, 
inequality of load on the phases results, and the voltages are un- 
balanced. This unbalancing is disastrous to polyphase synchronous 
and induction motors on the system, for the high voltage phase tends 
to carry all the load, and the windings on this phase are overloaded. 
These results can be rendered inappreciable only by the use of 
generators of close regulation. 

The armature winding is a two-circuit series closed winding, and 
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consists of formed one-turn coils placed in open slots, with two coils 
to a slot. The conductor is made up of standard cable pressed into 
rectangular shapes. This stranding of the conductor reduces eddy 
current losses in the armature conductor itself, which exist in the 
case of a large solid bar, as used in the old machines. The open 
slot is also considered an advantage in a machine of such great length 
of armature core, for in the closed slot it is necessary to drive the 
armature bar with its insulation on throughout the length of the 
slot in order to put it in place. The system used in the new 
machines of interlacing the end windings gives strong construction 
to withstand the displacement strains caused by short circuits. 
The system of ventilation is radically different in the new ma- 
chines. Referring to Fig. 2, a baffle plate will be seen between the 
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FIG, 2.—EXTERNAL FIELD OF 5,000-HP GENERATOR. 


bottom of the armature winding and the bottom of the revolving 
field. This forces all the air which is actuated by centrifugal pres- 
sure to enter the machine at the bottom inside of the armature 
shell. From here the air passes outward through the air ducts in 
the armature core, cooling the iron and the winding. It then con- 
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FIG. 3.—INTERNAL FIELD 5,000-HP GENERATOR, 


tinues outward radially between the layers of the field winding into 
an annular space at the back of the field coils, and thence outward 
through holes in the magnet ring, which are bored in line with the 
pole piece bolts. The action is that of a centrifugal blower caused 
by the rotation of the field poles and ring. Some of the air also 
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passes outward at the top of the ising through ventilating holes 
provided for the purpose. The operation of the air system is very 
satisfactory, and the blast of air secured is tremendous. From tests 
which have thus far been made, it is believed that these machines 
will run from 10 deg. to 15 deg. cooler than the old ones. These 
improvements in design were introduced by Mr. W. L. R. Emmet, 
of the General Electric Company, with the co-operation of Mr. H. 
G. Reist. 

The generator equipment in this power house is completed with 
five 5,000-hp machines of the internal revolving field type, shown in 
Fig. 3. It was decided that the last five machines of the installation 
should be of this type on account of the much lower cost of building, 
simplicity of handling and accessibility to the various parts as com- 
pared with the external field design. These machines are also wound 
for 2,300 volts, 25 cycles, two-phase, and operate at a speed of 250 
r. p. m. 

These machines will have the same regulation as the first six in- 
stalled, and in other respects the electrical constants will be the same. 
T'rom the drawing in Fig. 3, the construction may be clearly seen. 
It is similar to the standard horizontal shaft engine-driven alter- 
nators of well-known types, and its method of ventilation is the 
same. Recent improvements in mechanical construction of gener- 
ators have made this type possible at the high speed of 250 r. p. m., 
and improvements in water-wheel governors have made permissible 
the lower flywheel effect incident to this design, and the consequent 
omission of the nickel-steel ring of the first machines. 

In the two power houses, then, there will be three types of gener- 
ator, but no trouble is expected in operating all the machines in 
parallel. As is well known, when two alternators of different regu- 
lation operate in parallel, the resultant regulation is the mean be- 
tween the two. Idle current between the two types may be pre- 
vented by careful adjustment of the field currents. 

The guaranteed efficiency of the external field generators was: 
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From actual test, the full load efficiency has come out 98.15 per cent, 
which is probably the highest ever attained in an electrical gener- 
ator. 





Export of American Manufactures. 


It appears from the statistics just issued by the U. S. Treasury 
that the exportation of manufactures during the eleven months end- 
ing with May, 1902, is greater than that of any preceding year, ex- 
cept in iron and steel. The total exports of manufactures for the 
eleven months ending with May amount to $371,647,609, against 
$378,533,496 in the eleven months of 1901, or $6,885,887 less than those 
of last year. The exports of iron and steel manufactures for the 
eleven months are $90,780,571, against $109,483,827 in the correspond- 
ing months of last year, a reduction of $18,703,256. From this it 
would appear that the exports of manufactures other than iron and 
steel are $11,817,369 greater than in the corresponding months of 
the preceding year. The exports of manufactures other than iron and 
steel are, for the eleven months ending with May, 1902, $280,867,038. 
For the eleven months ending with May, 1901, they were $260,0490,6609. 
For the eleven months ending with May, 1900, they were $283,050,704, 
but when it is remembered that these figures include the exports to 
Porto Rico and Hawaii, which are not included in those of Igor and 
1902, it becomes apparent that the exports of manufactures other 
than iron and steel in the eleven months of the present fiscal year 
are greater than those for the same period in any preceding year in 
this history of our commerce. 


Products of 1902. Igor. 
POMIEROUEN GY Sortie occ ynce se isd is RGR $805,622,656 $884,424,915 
NN 5s ic uu:e'n'xa ea Fe woe eee 371,647,600 378,533,496 
VT NO gg AS Se a err 36,190,756 35,626,488 
Forests SRN ea eg RR aT ae era ae ee 43,339,716 49,472,249 
PE EEMIR Beage ooSergrg T g 9S stealan ee 5 leew a eee T i 7,440,629 7,454,347 
DETRORIIAN COWS: 5.60514 5 concdc davis se eka’ 5,060,192 4,447,939 

CE o's vcd gaSaka Kee e $1,269,310,568 $1,359,059,435 


The above table shows the exports by principal classes during 
the eleven months ending with May, 1901 and 1902, respectively. 
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The Wolverhampton Exhibition. 





By CESARE Pio. 


The Wolverhampton Exhibition of Arts and Industries, though 
formally opened on May ist by the Duke and Duchess of Con- 
naught, for some time later was in an incomplete state, most of the 
exhibitors being engaged in placing their apparatus in the machinery 
hall, where a crowd of wiremen, fitters, etc., have been engaged in 
laying cables and putting together parts of dynamos and engines. 

The machinery hall measures 350 ft. x 130 ft., and is of rather 
heavy design, wood being mostly used on its construction. Here 
are exhibited the latest products of English electrical manufacturers, 
there being few or no foreign machines or apparatus. Some of the 
large firms, such as the British Thomson-Houston and the British 
Westinghouse Company, are also not represented by exhibits. A 
feature of the exhibition is that the committee would not accept any 
proposal that would not give all exhibitors an equal opportunity of 
showing their generators in operation, and thus there is no large 
central operating plant. 

While the distributing circuit for power and light is a single one, 
and has been laid by the British Insulated Wire Company in triple 
concentric cable, the firms whose generators are going to feed the 
same in turn are up to the present time eight, and all the necessary 
changes of connections as well as the regulations of generator is 
controlled by an up-to-date switchboard installed by the Ferranti 
Limited. For the distribution of light and power the three-wire 
underground system direct-current system with the neutral grounded 
has been adopted. The voltage used is 500 between the outer cables. 
Here it should also be noted that the committee did not give the 
contract for the laying of cables and for the wiring of buildings to a 
single firm. The British Insulated Wire Company installed the triple 
concentric cables. The wire for the arc light circuits inside the 
buildings has been supplied by Messrs. Isidor Frankenburg, Limited, 
and that for the circuits in the grounds of the exhibition, which are 
run overhead, is composed of a single strand of bare aluminum 
wire installed by the British Aluminum Company. The indications 
point toward aluminum being applied on a large scale in Great 
Britain. Power is supplied free of cost to all exhibitors. 

The exhibits show a marked tendency toward high speed and 
vertical engines, the engines being in all cases of the enclosed type. 
This is the general tendency all over the United Kingdom, as has 
been shown in the plants installed by English manufacturers at 
other exhibits of the past few years, and, notably, at the Glasgow 
exhibition last year. It may be noted that this feature is in con- 
trast to what may be seen at the exhibition now being held in Ger- 
many, at Dusseldorf, where the most of the engines used, according 
to the general practice followed on all plants in Germany, are of the 
horizontal slow-speed type of from 100 to 80 revolutions. 

All parts of the engines exhibited are thoroughly enclosed, and a 
complete system of forced lubrication is applied to all moving parts. 
The advantages of this enclosed type of high-speed engines now 
generally used in Great Britain include reliability of working and 
avoidance of the element of danger involved through an engineer 
in reducing the cost of oil to a minimum; it also excludes entirely 
the possibility of oil thrown on the dynamos from the draught 
caused by the dynamos themselves. On all the sets exhibited the 
high finish of all the different parts of the machinery is notable. 
This is striking to engineers used to American practice, which gives 
finish only where it is really necessary. But, perhaps, in this country 
it is found that well finished machinery gets well looked after by the 
attendants, who take more interest in an engine and dynamo that 
looks well when it is clean than when of roughly finished work that 
barely shows whether it is clean or not. 


Though, as above stated, the alternating current does not play 
a leading role, note should be made of a three-phase rotary con- 
verter of 100 kw, exhibited by the Electric Construction Company, 
in addition to several direct-current machines and some small trans- 
formers. This converter is, perhaps, one of the first built in England 
by English manufacturers, and looks very neat and well ventilated. 
Instead of copper bridges, only copper strips, bolted between the 
pole pieces, are used to prevent hunting. Unfortunately, it is not 
in operation, so that nothing can be said of its running qualities. 
The Electric Construction Company has a machine of the same 
design in full operation at its works in Bushbury, and the company 
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has extended invitations to all especially interested to visit its 
shops, and also see this rotary in operation. 

The English Electric Manufacturing Company exhibits a com- 
pound-wound generator, developing 325 volts at 550 volts. The gen- 
eral lines are evidently those of the Walker generators. It may be 
mentioned that Prof. S. H. Short is the chief engineer and designer 
of this company. 

A series of very well ventilated three-phase motors of light de- 
sign is exhibited by D. Bruce Peebles & Co., of Edinburgh. One of 
these motors drives a Barclay pump, and it is worth mentioning 
that the friction of the’ different parts of the motor and gears is 
almost negligible. This firm has the past four years been building 
direct-current machines of a finish and accurate construction to 
compete wth the largest manufacturers of the Kingdom, and a 
striking instance is a 300-hp direct-current motor geared to a shaft 
intended to operate all the tools of a big shop. A novel feature of 
the same exhibitors is their alternating-current, high-tension stand- 
ard panel. Everything is on the back of the marble plate except the 
levers which operate the quick-break switches secured on the girders 
on the back. The measuring instruments are so located that only the 
dial is at a level with the front of the panel. The general arrange- 
ments gives a very neat and simple appearance, 

The switchgear and the switchboards exhibited by the different 
manufacturers show a tendency, (1) to simplify the complicated 
boards of the former years; (2) to follow the American practice 
of low panels easily put together, taken apart and shipped; (3) a 
general use of the quick break spring switch. In many cases, how- 
ever, switches and apparatus are mounted on a small slate or marble 
panel, which is then bolted to the main panel of the board, instead 
of having the switches and other apparatus directly bolted to the 
main panel. This seems to one an extra expense and does not im- 
prove the appearance of the panel. 

A conspicuous and interesting object to electrical visitors is the 
switchboard located on the center of the hall, from which all the 
power and light of the exhibition is controlled. This switchboard, 
installed by Ferranti, is of an entirely original design, and its 
features are quite different from those met on the usual system of 
switchboards. The switchboard is so constructed that fire risks 
are minimized by avoiding the use of inflammable materials and by 
the provision of an improved arrangement of connections. In all 
possible cases the number of connections are reduced by carefully 
fixing the positions of the various apparatus used on the board; 
cross connections and long leads are also similarly avoided. All the 
different apparatus, fuses, etc., are separated from each other by 
slates so that the formation of an arc between two leads is impossible. 
One is surprised in approaching such a switchboard, which at first 
seems complicated, to note the real simplicity, and particularly the 
advantage of seeing at a glance all the connections. The fuses are 
of the oil spring type and are easily replaced. Light feeder-panels are 
on the extreme right of the switchboard, each three-wire feeder 
panel consisting of two ammeters, two single-pole switches and two 
sets of fuses. 


The switchgear for the balancer is mounted to the left between 
feeders and dynamo panels. The balancer starting switch is located 
in front of the board. On the left-hand are situated eight generator 
panels which can be distinguished by the two different types of 
switches used; the positive side being arranged with an automatic 
attachment, the negative having fuses. Each of these generator 
panels contains an ammeter and a quick-break switch, which is 
operated by an automatic device (designed to open the machine 
circuit on reversal of the current), which is fixed in a recess under 
the switch, with a fuse with duplicate contacts. Edgewise volt- 
meters are mounted on the top slate for paralleling and for reading 
plus bar volts. The regulating table in the front contains a switch 
in the field circuit of the dynamos, and a hand-wheel for regulating 
the pressure across the terminals of the machine. 

This type of switchboard is now standardized by Ferranti, and be- 
sides minimizing fire risks such a construction gives greater security 
to the operators and less chance of dangerous shocks and burns. 
This firm exhibits also much other apparatus, including wattmeters 
and transformers. 

One of the really good features of the exhibition is the surface 
contact railway, equipped on the Lorain Steel Company’s system, 
which was opened to the public traffic on the day of the inauguration 
of the exhibition. The cars are running smoothly and satisfactorily, 
and no accidents of any kind due to live studs have happened; the 
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sparking between collecting bar and studs is reduced to a minimum, 
and leakage is not perceptible. The only trouble will probably be 
the cost of maintenance, due to replacing studs and collecting bars, 
which seem to wear rapidly. On the system installed here in 
Wolverhampton, Mr. Kingsland added an improvement, by which the 
stud is put into a special concrete block, and there are special facil- 
ities for taking out the steel or wearing portion and replacing it in 
a very few minutes. 


Marconi on Wireless Telegraphy.—I. 


On June 13, Mr. Marconi delivered an address before the Royal 
Institution, London, on “The Progress of Electric Space Telegraphy,” 
in which he reviewed the art from the commencement, and with par- 
ticular reference to his own work. After referring in general terms 
to the subject of signalling through space, he said that the mathe- 
matical and experimental proof by Clerk Maxwell and Heinrich 
Hertz of the identity of light and electricity and the knowledge of 
how to produce and detect certain previously unknown ether waves, 
made wireless telegraphy possible. But the importance of the dis- 
coveries of Maxwell and Hertz was realized by very few, and even 
perhaps so recently as a year ago a great number of scientific men 
would have hardly foreseen the advances which have been made in 
so brief a time in the art of space telegraphy. 

Mr. Marconi then briefly described his system, as used in the 
early experiments of six years ago, and afterwards explained the 
various improvements and modifications which have since been intro- 
duced into it. 

The transmitter consists of a modified form of Hertzian oscillator, 
the main feature of which is in having one sphere of the spark dis- 
charger earthed and the other connected to an elevated capacity area 
or to a comparatively vertical wire. The two spheres are also con- 
nected to the ends of the secondary winding of an induction coil 
or transformer. When the key is pressed, the current of the battery 
is allowed to actuate the spark coil, which charges the spheres and 
the vertical wire, which when discharging causes a rapid succession 
of sparks to pass across the spark gap. 

The sudden release caused by the spark discharge of the electrical 
strain or displacement created along certain lines of electric force, 
through space by the charged wire causes some of the electrical energy 
to be thrown off in the form of a displacement wave in the ether, 
and as a consequence the vertical wire becomes a radiator of electric 
waves. 

Lord Kelvin showed mathematically more than 40 years ago the 
precise conditions under which such a discharge as here considered 
would be oscillatory. It is easy to understand how by pressing the 
key for longer or shorter intervals it is possible to emit a long or 
short succession of impulses or waves, which when they influence a 
suitable receiver, reproduce on it a long or short effect according 
to their duration, in this way reproducing the Morse or other 
signals transmitted from the sending station. 

The receiver consists of a coherer, placed in a circuit containing a 
local cell and a sensitive telegraph relay acuating another circuit 
which works a trembler or decoherer and a recording instrument. 
In its normal condition the resistance of the coherer is infinite, or 
at least very great, and the current of the battery cannot pass through 
it to actuate the instruments; but when influenced by electric waves, 
the coherer becomes a comparatively good conductor, its resistance 
falling to between 100 and 500 ohms. This allows the current from 
the local cell to actuate the relay, which in turn causes another 
stronger current to work the recording instrument and also the 
tapper or decoherer, which is so arranged as to tap or shake the 
coherer, and in this way restore its sensitiveness. The practical 
result is that the circuit of the recording instrument is closed for a 
time equal to that during which the key is pressed at the trans- 
mitting station, and in this way it is possible to obtain a graphic, 
acoustic, or optical reproduction of the movements of the key at 
the sending station. One end of the tube or coherer is connected 
to earth and the other to an isulated conductor, preferably term- 
inating in a capacity area similar in every respect to the one em- 
ployed at the transmitting station. 

Mr. Marconi said he noticed that by employing similar vertical 
rods at both stations it was possible to detect the effects of electric 
waves, and in that way convey the intelligible alphabetical signals 
over distances far greater than had previously been believed possible, 
and by means of similar arrangements distances of transmission up 
to about 100 miles were obtained. 
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It was soon, however, realized that so long as it was possible to 
work only two installations within what may be called their sphere 
of influence, a very important limit to the practical utilization of the 
system was imposed. Without some practical method of tuning the 
stations it would have been impossible to work a number in the 
vicinity of eacli other at the same time without interference caused 
by the mixing of messages. 

The new methods of connection adopted in 1808, i. ¢., connecting 
the receiving vertical wire or aerial directly to earth instead of to 
the coherer, and by the introduction of a proper form of oscillation 
transformer in conjunction with a condenser so as to form a reson- 
ator tuned to respond best to waves given out by a given length of 
aerial wire, were important steps in the right direction. 

After giving some mechanical illustrations of resonance, Mr. Mar- 
coni said that it is very important to take into consideration the one 
essential condition which must be obtained in order that a well- 
marked tuning or electrical resonance may take place. Electrical 
resonance like mechanical resonance essentially depends upon the 
accumulated effect of a large number of small impulses properly 
tuned. Tuning can only be obtained if a sufficient number of these 
timed electrical impulses reach the receiver. As Prof. Fleming so 
graphically puts it in one of his lectures on electrical oscillations, 
to “set a pendulum in vibration by puffs of air we must not only 
time the puffs properly but keep on puffing for a considerable 
period.” 

It is, therefore, clear that a dead beat radiator, 7. e., one that does 
not give a train or succession of:electrical oscillations is not suitable 
for tuned or syntonic space telegraphy. A transmitter consisting of 
a vertical wire discharging through a spark gap is not a persistent 
oscillator. its electrical capacity is comparatively so small and its 
capability of radiating waves so great that the oscillations which take 
place in it must be considerably damped. In this case receivers or 
resonators of a considerably different period or pitch will respond 
and be affected by it. 

Early in 1900 good results were obtained with another arrangement, 
in which the radiating and resonating conductors each take the form 
of two concentric cylinders, the internal cylinder being earthed. By 
using zinc cylinders only 7 meters high and 1.5 meters in diameter, 
good signals could easily be obtained between St. Catherine’s Point, 
Isle of Wight, and Poole, over a distance of 30 miles, these signals 
not being interfered with or read by other wireless telegraph instal- 
lations worked by his assistants or by the Admiralty in the immedi- 
ate vicinity. 

The capacity of the transmitter due to the internal conductor is 
so large that the energy set in motion by the spark discharge cannot 
all radiate in one or two oscillations, but forms a train of slowly 
damped oscillations, which is just what is required. A simple 
vertical wire may be compared with an empty teapot, which after 
being heated would cool very rapidly, and the concentric cylinder 
system with the same teapot filled with hot water, which would take 
a very much longer time to cool. 

In the receiver the closely adjacent cylinders which give it large 
electrical capacity cause it to be a resonator possessing a very 
decided period of its own, and it becomes no longer apt to respond 
to frequencies which differ from its own particular period of elec- 
trical oscillations, nor to be interfered with by stray ether waves 
which are sometimes caused by atmospheric disturbances, and which 
occasionally prove troublesome during the summer. 

Another successful system of tuning or syntonizing the apparatus 
was the outcome of a series of experiments carried out with the 
discharge of condenser or Leyden-jar circuits. An experiment was 
made, to set up the required number of oscillations in the radiator, 
by associating with the radiating wire or capacity, a condensing cir- 
cuit, which is known to be a persistent oscillator. An arrangement 
consisting of a circuit containing a condenser and a spark gap, con- 
stitutes a very persistent oscillator. Prof. Lodge has shown us how, 
by placing it near another similar circuit, it is possible to demon- 
strate interesting effects of resonance by the experiment usually 
referred to as that of Lodge’s syntonic jars. 

But, as Lodge points out, “A closed circuit, such as this, is a feeble 
radiator and a feeble absorber, so that it is not adapted for action 
at a distance.” Mr. Marconi doubts if it would be possible to affect 
an ordinary receiver at even a few hundred yards. 

It is, however, interesting to notice how easy it is to cause the 
energy contained in the circuits of this arrangement to radiate into 
space. It is sufficient to place near one of its sides a straight metal 
rod or good electrical radiator, the only other condition necessary 
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for long-distance transmission being that the period of oscillation 
of the wire or rod should be equal to that of the nearly closed circuit. 
Stronger effects of radiation are obtained if the radiating conductor 
is partly bent round the circuit containing the condenser (so as to re- 
semble the circuits of a transformer). 

The first trials with this system were not successful, in consequence 
of the necessity not being recognized of attempting to tune to the 
same period of electrical oscillation (or octaves) the two electrical 
circuits of the transmitting arrangement, these circuits being the 
circuit consisting. of the condenser and primary of the transformer, 
and the aerial or radiating conductor and secondary of the trans- 
former. Unless this condition is fulfilled, the different periods of 
the two conductors create oscillations of a different frequency and 
phase in each circuit, with the result that the effects obtained are 
feeble and unsatisfactory on a tuned receiver. The syntonized trans- 
mitter is shown in Fig. 1. The period of oscillation of the vertical 
conductor, A, can be increased by introducing turns of wire, or de- 
creased by diminishing their number, or by introducing a condenser 
in series with it. The condenser in the primary circuit is con- 
structed in such a manner as to render it possible to vary its elec- 
trical capacity. 

The receiving station arrangements are shown in Fig. 2. Here 
we have a vertical conductor connected:to earth through the primary 
of a transformer, the secondary circuit of which is joined to the 


FIG, I.—SYNTONIZED TRANSMITTER. 


coherer or detector. In order to make the tuning more marked, an 
adjustable condenser is placed across the coherer in Fig. 3. Now, 
in order to obtain best results, it is necessary that the free period 
of electrical oscillation of the vertical wire primary of transformer 
and earth connection should be in electrical resonance with the 
second circuit of the transformer, which includes the condenser. 
It has been stated that in order to make the tuning more marked, a 
condenser is placed across the coherer. This condenser increases the 
capacity of the secondary resonating circuit of the transformer, and 
in the case of a large series of comparatively feeble but properly 
tuned electrical oscillations being received, the effect of the same 
is summed up until the e. m. f. at the terminals of the coherer is 
sufficient to break down its insulation and cause a signal to be re- 
corded. 

In order that the two systems, transmitter and receiver, should be 
in tune, it is necessary (if we assume the resistance to be very small 
or negligible) that the product of the capacity and inductance in all 
four circuits should be equal. 

It is easy to understand that if we have several stations, each tuned 
to a different period of electrical vibration, and of which the corre- 
sponding inductance and capacity at the transmitting station are 
known, it will not be difficult to transmit to any one of them, with- 
out danger of the message being picked up by the other stations for 
which it is not intended. But better than this, we can connect to the 


FIG. 2.—RECEIVING STATION ARRANGEMENT. 
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same vertical sending wire, through connections of different induc- 
tance, several differently tuned transmitters, and to the receiving 
vertical wire a number of corresponding recivers. 

Different messages can be sent by each transmitter connected to 
the same radiating wire simultaneously and received equally simulta- 
neously by the vertical wire connected to differently tuned receivers. 
Mr. Marconi said that this result, which was quite novel at the time, 
was shown to several friends, including Dr. J. A. Fleming, F. R. S., 
nearly two years ago. Dr. Fleming made mention of the results 
he had seen in a letter to the London Times, dated 4th of October, 
1900, 

It was further noticed that the tuning can be further improved 
by the combination of the two systems described. In this case the 
cylinders are connected to the secondary of the transmitting trans- 
former, and the receiver to a properly tuned induction coil, and all 
circuits must be tuned to the same period as already described. This 
arrangement is going to be further tested in long-distance experi- 
ments, shortly to be undertaken between England and Canada. 

The syntonic systems have not been applied generally to ships, as 
it has always been considered an advantage that each ship should be 
able, especially in case of distress, to call up any other ship or ships 
which may happen to be at the time within the range of its trans- 
mitter, but in the case of land stations the syntonic method has been 
Thus, 


applied in several instances where necessity demanded it. 





FIG, 3.—TUNING ARRANGEMENT. 


at the testing stations which maintain communication between St. 
Catherine’s, Isle of Wight, and Poole, in Dorset, when electric waves 
of a certain frequency are used, no interference whatever can be 
caused by the working of the Admiralty installations in the vicinity. 
The long-distance station at Poldhu, Cornwall, is able to transmit 
signals decipherable on a tuned receiver on a ship at over 1,000 miles 
distance, whilst the Lloyd’s Wireless Station, at the Lizard, only 
seven miles away, is not affected by the powerful waves radiated from 
Poldhu, if tuned to a different frequency. 

Mr. Marconi said he was not at all prepared to say, that under no 
possible circumstances could a wireless message transmitted be- 
tween syntonic instruments be tapped or interfered with, but he 
wished to point out that it is now possible to work a considerable 
number of wireless telegraph stations simultaneously in the vicinity 
of each other without the messages suffering from any interference. 
Of course, if a powerful transmitter, giving off waves of different 
frequncies, is actuated near one of the receiving stations, it may pre- 
vent the reception of messages, but the ordinary systems of communi- 
cation through wires may be likewise affected. 

Professor O. J. Lodge, in a report of his experiments, in magnetic 
space telegraphy, mentions that he was able to interfere with the 
working of the ordinary wire telephone system in the city of Liver- 
pool. Sir. W. H. Preece has also published results, which go to 
show that it is possible to pick up at a distance on another circuit 
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the conversation which may be passing through a telephone wire. 
About two years ago, at Cape Town, it was found impossible to work 
the cables landing there during certain hours when the electric tram- 
ways of the town were running, and the matter became subsequently 
the subject of litigation between the companies concerned. 

Prof, Fleming, who has witnessed the working of a great number 
of syntonic wireless telegraph stations, was sufficiently impressed 
by what he saw to make the following statement in his Cantor Lec- 
tures, on “Electrical Oscillations and Electric Waves,” delivered be- 
fore the Society of Arts in December, 1900. “The objections as to in- 
terference of stations, which imperfctly informed persons are in the 
habit of raising with regard to Mr. Marconi’s system of wireless 
telegraphy, as a matter of fact no longer exist.” 





Summer Convention of the Northwestern Electrical 
Association. 





HE summer convention of the Northwestern Electrical 


Association was held at Grand View Hotel, Chain o’ 
Lakes, near Waupaca, Wis., une 25, 26, and 27, 1901. The 
Wisconsin Independent Telephone Association held its  con- 


vention at the same time and place, but the sessions were at 
different hours. 

The first session of the Northwestern Electrical Association 
was called to order June 25, at 10:45 A. M., by President I. P. 
Lord, of Waupaca, who appeared in the double role of host and 
president. In his short address he spoke of the prosperity of the 
smaller central stations today as compared to a few years ago, 
and welcomed the convention to the Chain o’ Lakes and to 
Waupaca. 

After the president’s address G. H. Atkin, of Chicago, and 
the Shelby Electric Company were elected to membership. 

A paper on “Small Motors” was then presented by Mr. S. F. 
Dibble, of the General Electric Company, Chicago. Mr. Dibble 
first called attention to the different methods of handling the 
small-motor business by central station companies at various 
stages in the history of the business. At first central stations 
to encourage the use of current, became supply dealers in all 
current-consuming devices calculated to increase their business. 
Later, as the drawbacks of carrying on a mercantile business in 
connection with a central station became apparent, this supply 
business was discontinued and the consumers were left to deal 
with outside concerns. The manufacturer of cheap apparatus 
was not slow to avail himself of the opportunities, and circuits 
became loaded with inferior apparatus sold to customers who 
looked simply at first cost and had no knowledge with which to 
discriminate between good and bad motors. With the old 
custom of charging a flat rate the burden of supplying current 
to inefficient apparatus came on the central station company, 
but later, when meters were adopted this burden was trans- 
ferred to the customer. For a time the central station manager 
regarded this as an entirely satisfactory condition, for if a con- 
sumer was so unwise as to install a device that consumed more 
current than it ought it meant a larger revenue to the station. 
It soon developed, however, that this was not as satisfactory a 
condition as it had at first appeared. The service was unsatis- 
factory because of these inferior devices and the cost to the con- 
sumer was too great. The more progressive stations soon real- 
ized that their position was untenable and set about to remedy 
it in the only logical way, viz.: to regard all current consuming 
devices on their circuits as part of their equipment for trans- 
forming energy. The central station began by purchasing good 
lamps and furnishing them to the consumers at prices so low 
that the cheap competition was driven out. The service improved 
rapidly, the cost decreased and lighting has now reached a 
point which a few years ago was not dreamed of. This result has 
been attained because central stations have realized that the 
wise policy is to give the consumer for his dollar, not neces- 
sarily the most current, but the greatest amount of useful energy 
consistent with a fair profit on the investment. The customer 


must be as far as possible protected from inferior apparatus. 

A specific example was figured out, in which a difference in 
efficiency of four per cent. on a 5-hp motor run at full load five 
hours per day with current at seven cents per kw-hour would amount 
to $18 in cost of current in a year, or five per cent. on $360. The 
station managers who were first to see the wisdom of furnishing 
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their consumers with good lamps now realize the equal import- 
ance of protecting their consumers from these poorly designed 
motors, and have adopted substantially the same plan; they 
have selected some make of motor that possesses sturdy con- 
struction and good efficiency, and have made arrangements 
whereby they can furnish it on terms that will appeal to the con- 
sumer and at the same time be profitable to the station. They 
have had, and will have, competition; if it is honest competition, 
selling a good article, so much the better for all concerned; 
if it is the competition of the unscrupulous dealer or manufac- 
turer, it should be and can be crushed. The recommendation 
of the central station always carries far greater weight with the 
consumer than the argument of any outsider, for the purchaser 
can reauily see that while the dealer‘s incentive is the immediate 
profit on the sale, the central station is desirous of having a 
satisfied customer, whose influence will be for, rather than 
against electric service, and will, therefore, naturally recommend 
a first-class motor. 


A very large number of central stations are now vigorously 
pushing the sale of good motors, and they have found that they 
now have satisfied consumers whose influence is constantly an 
aid in securing other consumers, and that their power service is 
therefore increasing; and also that the direct result of personally 
soliciting motor business has been to reveal possibilities that they 
were previously unaware of. 

It is natural that the large user of power should be eagerly 
sought, and it is also natural, though not at all logical, that 
the small user should be neglected. The few large units of power 
which it is possible for a station to secure are, as a rule, though 
not always, valuable, but a large number of small units is far 
more desirable, for the rate is higher, the demand for current 
is more uniform, and there is not the constant threat of estab- 
lishing an isolated plant in order to secure a lower rate. But the 
desirable small consumers must be sought, and sought con- 
stantly and systematically. No first step in this direction can 
equal intelligent newspaper advertising. Advertise one or two 
current-consuming devices at a time. It is a mistake to divide 
attention by putting everything in one advertisement. Advertis- 
ing of itself is insufficient, but must be followed up by solicita- 
tion. The solicitor must be thoroughly posted as to the tech- 


* nical requirements, to be able to look over the ground ana tell 


the customer what he needs. Some one person should be held 
responsible for the growth of the power business. Meter readers 
can aid the solicitor by giving pointers as to customers’ changes 
and needs. A few motors on hand ready for immediate installation 
will often secure a customer whose engine has broken down and 
who will take electric service if he can get it at once. 

Another short meeting was held Thursday afternoon, but 
Prof. J. W. Schuster, of the University of Wisconsin, who was 
to have read a paper, was unable to be present and the convention 
adjourned sine die. 

The convention was mainly in the nature of an electrical supply 
men’s outing, for which the natural advantages of the Chain o’ 
Lakes offered exceptionally pleasant advantages. There are few 
more beautiful spots on the face of the globe than are to be 
found there, and save for the unseasonably cold weather, the 
convention as an outing was a great success. 

The following were in attendance, not including delegates to. 
the Wisconsin Independent Telephone Association: Ex-Gov. 
W. H. Upham, Marshfield, Wis.; I. P. Lord, Waupaca; Harold 
Almert, Oak Park, Ill.; Sinclair Mainland and wife, Green Bay, 
Wis.; R. F. Kountz, Neillsville, Wis.; W. D. Kurtz, Appleton, 
Wis.; C. A. Kuhlman, Chicago; W. W. Geisse, Chicago; M. B. 
Kitt, Minneapolis; J. B. McMullin, Chicago; Geo C. Bailey, Chi- 
cago; A. Meinema, Chicago; Thos. Ferris, wife and daughter, 
Milwaukee; F. J. Alderson, New York; H. S. Conner, Shelby, O.; 
W. W. Smyth, Jr.; W. W. Low, Chicago; Thos G. Grier, Chicago; 
L. K. Cushing, Chicago; W. D. Packard, Warren, O.; H. J. Way, 
Chicago; Wm. Smith, Chicago; V. W. Bergenthal, Chicago; 
L. W. Burch, Madison; C. L. Currie, Jr., Chicago; W. N. 
Matthews, St. Louis; J. H. Montague, Chicago; C. L. Hibbard, 
Chicago; S. A. Dinsmore and wife, Chicago; Geo Cutter and wife, 
Chicago; A. Smith, wife and sister, Milwaukee; Chas. Messer, 
Chicago; O. B. Williams, Whitewater, Wis.; W. R. Pinckard 
and wife, Chicago; Geo. W. Conover and wife, Chicago; C. A. 
Kenworthy, Chicago; Otto E. Osthoff, Chicago; J. Scribner, Chi- 
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cago; W. H. Colman, Chicago; D. T. Wallace, Chicago; C. 
Knight, Chicago; J. C. Schmidtbauer, Milwaukee; R. B. Abbott, 
Chicago; W. H. Slingluff, Chicago; J. R. Cravath, Chicago; W. P. 
Upham, Chicago; J. B. Darragh, Chicago; S. F. Dibble, Chicago; 
E. A. Forbes, Rhinelander, Wis.; John Rice, Chicago; G. L. Ains- 
worth, Chicago; John Schnabel, Grand Rapids, Wis.; P. L. 
Utley, Grand Rapids; W. F. Collins, Chicago; Chas F. French, 
Chicago; Frank J. Binney, Madison, Wis.; J. B. Coale, Minneapolis, 
Minn.; Harry Byrne and wife, Milwaukee; M. B. Austin and wife, 
Chicago; C. W. Welkins, Cleveland; A. O. Kuehmsted; J. C. Finch, 
Chicago; Geo. B. Foster, Chicago; D. M. Fulmer, Florence; H. F. 
Hamack, Sturgeon Bay. 

The following companies and supply firms had one or more 
representatives at the convention: New York Insulated Wire 
Company, Fort Wayne Electric Works, Electric Appliance Com- 
pany, Illinois Electric Company, M. B. Austin & Co., Keelyn & 
Smith, American Circular Loom Company, W. H. Schott, Cen- 
tral Electric Company, American Electric Telephone Company, 
Westinghouse Electric & Manufacturing Company, New York 
& Ohio Company, General Electric Company, J. Andrae & Sons, 
John A. Roebling’s Sons’ Company, Monarch Electric Com- 
pany, Ericcson Telephone Company, Kellogg Switchboard & 
Supply Company, Wagner Electric Manufacturing Company, 
Gregory Electric Company, Western Electric Company, Dear- 
born Electric Company, Electric Supply Company of Madison, 
American Credit Indemnity Company, Geo. W. Conover, Geo. 
Cutter Company, Wm. Matthews, Columbia Incandescent Lamp 
Company, Shelby Lamp Company, H. T. Paiste Company, Kuhl- 
man Electric Company, ELeEcTRICAL WorLp AND ENGINEER, Ameri- 
can Electrician, Electrical eview, Western Electrician. 





Convention of the Wisconsin Independent Telephone 
Association. 





HE Wisconsin Independent Telephone Association held its sum- 

T mer convention at Grand View Hotel, Chain o’ Lakes, near 

Waupaca, Wis., June 25, 26 and 27, 1902. The Northwestern 

Electrical Association had its summer convention at the same time 
and place, but the sessions were held at different hours of the day. 

The first session was called to order at 3.15 p. m., June 25, by 
President R. Valentine, of Janesville. In his introductory remarks 
he spoke of the remarkably rapid growth of the independent telephone 
business recently, and quoted figures from the Secretary of State to 
the effect that 29 new telephone companies had been chartered in Wis- 
consin since January I, 1902, with a capitalization of $570,640. 

Mr. J. H. Montague, of the Ericsson Telephone Company, spoke 
a few words upon request, as to the practicability of using ordinary 
telegraph lines for both telephoning and and telegraphing at the same 
time, and referred especially to some tests made on the Illinois Cen- 
tral Railroad. 

Mr. L. W. Burch, of Madison, called attention to the desirability 
of adopting some kind of an attractive trade mark or sign for inde 
pendent telephone station. Several members expressed the opinion 
that the independent companies were lax as regards the display of 
signs and advertising. 

Mr, A. W. Bryant mentioned as a remarkable example worthy of 
imitation an exchange in a town of 200 population in Indiana which 
had 400 telephones connected, most of them farmers’ lines. The com- 
pany builds the lines and the farmers purchase the instruments. The 
farmers pay a rental of so much per month per mile of line required to 
reach their particular houses. 

Mr. A. J. Perkins, of Medford, Wis., was called upon to give his 
experience with the automatic telephone exchange there. They have 
had a 100-subscriber automatic (National System) exchange in oper- 
ation nearly two years, and are much pleased with it. The attention 
required and maintenance is very small, amounting to about 2 per 
cent. of the income. 

The Mt. Vernon Independent Telephone Company and the Dane 
County Rural Telephone Company were admitted to membership, 

The second session of the convention was held Thursday morning, 
June 26, when a paper was read by H. C. Winter, of Madison. Wis.. 
on “Toll Rates.” Mr. Winter called attention to the fact that al- 
though the adjustment and uniformity of toll rates was one of the 
main objects for which the Wisconsin Independent Telephone As- 
sociation was started two years ago, that as yet no agreement had 
been reached although it had resolved and re-resolved at its various 
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conventions and committee reports had been made. The object ot 
his paper was to start a discussion which should crystallize into some- 
thing definite. He said there are two distinct parts to the subject: 
the fixing of the toll and the division of the toll among the different 
companies handling the message. The first question is whether the 
pole line or air line distance should be the basis. Operating expense 
in the main does not vary with the distance. It varies with the distance 
only so far as the additional distance involves handling a message 
through different offices and circuits. The construction expenses 
connected with the transmission of a message vary directly with the 
distance. So the total cost of transmitting a message depends on two 
differentiating factors. 

Next considering the question of an air line vs. pole line distance 
as a basis of charging, Mr. Winter considered the air line the logi- 
cal basis, though he discussed various phases of the question. 

The prime consideration in fixing toll rates is to fix them to give 
the maximum net return. No one will dispute that a reduction in the 
toll means an increase in the number of messages. But as a busi- 
ness proposition 5 messages a month between 2 stations at 20 cents 
each is better than 10 messages at 10 cents each. Unless such lower 
rate has increased the mesages more than two-fold the reduction in 
charges has been made at a net loss. Each message has a cost, and 
in addition it should be remembered that the transmitting capacity 
of the circuit is necessarily limited, and when a circuit is worked up 
to its limit or nearly so, it means that there is much inconvenience 
and waiting all along the line. It will not be found profitable in the 
long run to keep the line busy with cheap messages. The most feasi- 
ble and logical plan for regulating rates that has yet been suggested 
is the zone system in which each distance is figured solely on the air- 
line basis. This system has been adopted generally by the companies 
in Michigan. 

The plan suggested by Mr. Winter was to make the first or 10 cent 
toll circle with a 5 mile radius. To get the second or 15 cent zone 
add 5-+-1 miles to the radius; to get the third or 20 cent zone, add 
5 -+ 2 miles, and so on, making the zone radii 5, 11, 18, 26, 35, 45, 56, 
68, 8&1, etc. 

In this discussion Mr. Winter took it for granted that there was no 
competition to be met with the Bell Company or between independ- 
ents. The competition of the Bell Company he considered really very 
limited as from 60 to 70 per cent. of the independent toll stations are 
not reached at all by Bell lines. In over 100 towns in the State there 
are exclusive independent exchanges. As to the simpler, though no 
less important question of toll division, the prevailing practice is 
for each company to keep what it takes in. This inequity of division 
is a most prolific source of friction between companies. He recom- 
mended the following rule for toll division: 

Combination tolls should be divided among the various com- 
panies transmitting the message in accordance with the air line dis- 
tance between the receiving and transmitting points of the company 
transmitting such message and all exchanges except originating ex- 
changes that necessarily handle such message, be figured as 5 miles 
of air line; and originating exchanges to receive 5 per cent. and 
originating toll stations 15 per cent. of the toll. As the toll is based 
on the air line distance the division should also be, as no premium 
should be placed on circuitous routes. In order to stimulate copper 
toll line construction it may be advisable to place a premium upon 
such service in the schedule of rates in the future. 

Following the reading of Mr. Williams’ paper the committee on 
joint toll rates, by its chairman, H. G. Slaten of Waupaca, recom- 
mended the following schedule for toll rates, which was adopted after 
some discussion : 

Taking each station as a center, radii are to be obtained by draw- 
ing circles of different diameters; that is, take any station that is 
doing toll business, and draw a circle from that as a center, each 
circle represents a different rate. 

The first circle is to be 7 miles in radius, and the rate 10 cents; 
7 to 15 miles, 15 cents; 15 to 24, 20 cents; 24 to 32, 25 cents; 32 to 46, 
30 cents; 40 to 48, 35 cents; 48 to 56, 40 cents, etc. 

Where a station lies within two miles of a zone it may take the 
rate of either zone; that is, if the zone is within two miles of the cir- 
cumference, it is optional with the company whether they charge for 
the second zone or the first one in the division of combination toll 
rates. 

Air line distances shall be the method of measuring toll lines from 
originating stations to switching and receiving points. 

Originating exchange stations shall receive 25 per cent. of the toll 
rate; originating toll stations 15 per cent. of the tolls. 
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In exchange switching or terminating, a message shall be allowed 
a credit of § miles of its toll lines in the division of its tolls. 

The question of making special rates in case of competition 
was left to the committee on rates which was continued until the 
next annual meeting with those duties. 

The secretary was instructed to notify all the companies in the 
State of the action taken and that the rates specified for joint busi- 
ness go into effect on Aug. I, 1902. 

The report, of course, covers only joint business. It does not 
specify anything in regard to night rates and other matters which 
will probably come up at later ‘meetings, as there was an informal 
discussion of some of those points. 

Mr. A. L. Hutchinson, of Weyauwega, took up the subject of a 
telephone clearing house, in which he first called attention to the 
great amount of labor necessary bétween companies in settling toll 
accounts with each other because of the great number of companies 
(over 200 in Wisconsin) and great number of messages. 

Having adopted a schedule of rates between existing companies 
the question of checking messages, toll charges, messenger fees and 
other extra charges, and settling balances between connecting com- 
panies becomes one of great moment to every company. If each 
company were to check up and settle its business with every other 
company in the state over whose lines there has been transmitted 
through messages, each company would have a herculean task to per- 
form. 

There is but one correct way of checking messages and settling 
accounts between various companies, and that is the method adopted 
by banks in settling their balances with each other. 

The business between the stations of a single company is set- 
tled through the principal office of that company, but to settle 
the business between the various companies there must be a cen- 
tral office to which each company shall report, and which central 
office shall have authority to settle and adjust all joint busi- 
ness for the various companies. 

Realizing the urgent necessity of a central office for checking 
messages, adjusting and settling balances between companies, he 
had anticipated the wants of the companies, and had _incor- 
porated under the laws of the State of Wisconsin a company 
known as the State Telephone Clearing Company, whose func- 
tions are to receive reports of all’ business between connecting 
companies, ascertain their correctness, and adjust and settle 
the balances at stated periods. 

Although a complex undertaking for each company to attempt 
to check and settle its business with every other company, it is 
but a simple proposition when done through a central clearing 
company. The modus operandi is given as follows: The clearing 
company furnishes each company at cost with two forms of 
message slips, one form for messages received, the other form 
for messages sent. The two forms are exactly alike, except that 
one is on yellow paper and the fees are entered under the word 
“Charged;” the other on green paper, and fees entered under the 
word “Collected.” All entries are to be the same. At the end of 
each week each station transmits to the clearing company all 
message slips of all messages passing between it and the stations 
or stations of connecting companies. The clearing company then 
brings the sending and receiving slip for each message together, 
and if correct the fees are apportioned to the several companies 
over whose lines the message has passed and each company cred- 
ited with its proper amount; if there is a discrepancy in the fees 
collected and charged, the error is corrected and the station 
whose slip is wrong is notified to make the correction. The sta- 
tion at the end of the month is then able to send its own com- 
pany a correct statement of all joint business. At the end of the 
month the clearing company strikes a balance between the va- 
rious companies reporting to it, sends each a copy of the balance 
sheet, and draws a sight draft in favor of the company having 
a balance due it against the company having a balance owing. 
No money passes through the clearing company, but its drafts in 
favor of creditor companies must be honored by debtor com- 
panies. 

It is possible, through the simplicity of the clearing office 
scheme, to settle the balances between a dozen companies by a 
single draft. Not only will each company have its toll business 
more carefully looked after, but it will also know that it receives 
every cent that it advances for messenger or other extra services. 
Not only does the clearing company make the work absolutely 
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simple, but it can do the work at a trifling cost, compared with the 
expense incurred by each company attempting to adjust and settle 
its own business with that of every other company. 

The fees fixed by the State Telephone Clearing Company are 
one cent for each message to each company sharing in the toll charge 
for such message. 

The meeting then passed resolutions thanking the Waupaca 
Electric Railway & Light Company for its courtesies extended 
to the convention, and adjourned. 

The delegates present at the convention were as follows: R. 
Valentine, Janesville, Wis.; H. C. Winter, Madison; A. J. Per- 
kins, Medford; H. E. Kepler, Sun Prairie; H. G. Slater, Waupaca; 
Chas. Schenneker, Sun Prairie; A. L. Hutchinson, Weyauwega; 
A. W. Bryant, Chicago; J. M. Baer, Appleton; M. T. Patchin, 
Weyauwega. 

Small exhibits were made by the American Electric Telephone 
Company, the Kellogg Switchboard & Supply Company and the Eric- 
cson Telephone Company. 





The Edison Storage Battery. 


Mr. Thomas A. Edison contributes an article to the July 
issue of the North American Review, entitled “The Stor- 
age Battery and the Motor Car,’ in which further informa- 
tion is given as to the new type, of storage battery upon which 
he is working. It is stated that the battery has sustained and 
overcome the four thorough tests applied to it, and it is now un- 
dergoing the fifth, and last, with every prospect of the same 
result. These four testsand the fifth, now in progress, point 
to the new nickel-iron battery as being in fact the only real 
storage battery known. Mr. Edison says that the attempts to 
compare its performance with those of the lead storage bat- 
teries, so called, now in use in automobiles and elsewhere for 
lack of something better, make it not improper to declare the 
facts. A real storage battery must be reversible, like a dynamo, 
which converts power into electricity and vice versa. A storage 
battery, to deserve the name, should be a perfectly reversible in- 
strument, receiving and giving out power like a dynamo motor, 
without any deterioration of the mechanism of conversion. The 
present lead battery in an automobile, he alleges, does not meet 
this condition. It gradually becomes less and less efficient, and 
in a few months wholly inoperative. The acid environment pre- 
vents a proper mechanical construction, its chemical reactions 
are of the most capricious character; it must be watched and 
treated with great care—so great care, indeed, as to make it 
impracticable for general use. It can be made, as far as mere 
weight is concerned, of sufficient lightness to meet all the wants 
of commerce and pleasure; but, if made light, it rapidly becomes 
useless. 

On the other hand, the nickel-iron storage cell has an ideal 
environment. Being in an alkaline solution, none of the ingre- 
dients is attacked by the solution in any degree. The chemical 
reactions are also of the most simple and stable character. The 
conditions permit of a perfect mechanical construction, and, 
finally, it remains uninjured under any condition which one could 
imagine, when in the hands of an inexpert. The weight can be 
made to meet every exigency of commercial vehicle traction, 
and up to the present time there are no signs of chemical deter- 
ioration, even in a battery which has been charged and dis- 
charged over 700 times. 

Mr. Edison says he has been working for a number of years 
on the problem of a true storage battery. The experiments have 
been continuous for the past three years. The above may be 
considered the first stage. Tests on the battery have been going 
on for over a year and a half; this was the second stage. The 
construction of chemical works and a manufacturing plant for 
the cells was the third stage. The manufacture of standard cells 
from the tools is the fourth stage. 

Twenty-one cells made in the factories, weighing 332 pounds, 
were placed in a Baker automobile, the total weight with two 
men in the vehicle being 1,075 pounds. The vehicle made a run, 
on one charge, of sixty-two miles over country roads, containing 
many grades, some as steep as twelve feet in a hundred. At the 
end of this run the vehicle was making 83 per cent. of the original 


speed. The average speed over the entire distance was 11.2 miles per 
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hour. On a comparatively level country road a little heavy from 
recent rain, the same vehicle on one charge came to a stop at 
the eighty-fifth mile. 

The fifth endurance test of the nickel-iron battery, which is 
demonstrating that the storage battery is indeed an accom- 
plished fact, is now being made with five different models of 
automobiles, in each of which the new cells have been installed. 
They are of various weights and construction, and each of them 
is being run 5,000 miles over country roads, at an average dis- 
tance of 100 miles per day. lf these tests shall show no loss of 
capacity and no mechanical defect in the battery, and that it is 
in all respects exactly the same at the end as at the commence- 
ment, we can be reasonably assured that at last we have a real 
storage battery. 

Mr. Edison expresses the conviction that the storage battery 
carriage, by the aid of the new battery, will come ultimately 
within the reach of the man of moderate means. Driving 
through the many miles of streets in the suburbs of New York, 
he has been impressed with the fact that something like eighty 
per cent. of the residences have no carriage houses. The storage 
battery carriage, with the new battery, should enable the own- 
ers of forty per cent. of these residences to have a serviceable 
pleasure vehicle at their beck and call, without hiring a coachman 
to keep it clean and run it, with no horses to eat their heads off, 
and no oats and hay to buy. With an initial outlay of from $700 
and upwards, the storage battery automobile can be used once 
a week at the cost of a fifty-cent charge, or twice for a dollar, 
and so on, the cost of use being met as it is incurred, and so ceas- 
ing to be the bugbear that fixed charges must always be to the 
householder of moderate income. For safe and successful use, 
the automobile must, however, be made with heavier running- 
gear, on the lines of the later French automobiles. Especially 
should stability be secured in the wheels and frame; the super- 
structure may be made gauzy. It seems likely that two 
general types of electric carriage will be developed, a light buggy 
type and a heavier touring carriage, the battery varying accord- 
ingly. The question of types of automobiles is further discussed, 
and the conclusion arrived at that the electric carriage of the future, 
and of the near future, will not only supersede other types of auto- 
mobiles, but it will be built and run on such practical lines that 
accidents will soon become things of the past. 





Long-Distance Power Transmission in England. 


The Yorkshire Electric Power Company are fixing up their finan- 
cial arrangements with a view to starting on the works at an early 
date. The company have four sites scheduled for their generating 
stations. These are located at Thornhill, Methley, Wath and Bing- 
ley. It is proposed to start by putting down a plant of 10,000 kilo- 
watts on the Thornhill site, and after a time other stations will be 
erected on the other three sites as the business grows. In the mean- 
time all customers within the area of the Yorkshire Power scheme 
will be entitled to a supply of power. It is anticipated that the capa- 
city of the plant on each of these four sites will amount to 100,00c 
kilowatts at no distant date. 

The company will be in a position to supply either continuous cur- 
rent or alternating currents, as may be required. Power will be gen- 
erated at a potential of 10,000 volts. The first plant will consist of 
four 1250-kw units and two 2500-kw units. As soon as the demand 
reaches the present capacity of 10,000 kw extensioons will be carried 
out with 5000-kw units. 

Of the first instalment of plant there will be a supply of 5000-kw 
direct current for use within a radius of three miles of the power 
station. The remainder of the plant will be of the three-phase type, 
the currents being generated at a pressure of 10,000 volts, and with a 
periodicity of 40 cycles per second. This limit has been fixed upon for 
the reason that it is high enough to give satisfactory lighting on 
the alternating side if required, and is also suitable for conversion 
from alternating current to direct current. A secondary battery is 
also provided. 

There will be two main types of substations, one ins which the al- 
ternating current is transformed from high pressure to low pressure 
suitable for distribution, and another in which the currents are trans- 
formed from high pressure to low pressure and further converted to 
continuous current. Low tension networks will be laid out 
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from these centers and consumers supplied with ‘three-phase currents 
at about 300 volts, or single-phase currents at 300 volts, or, if the 
user finds it more convenient, he can transform the three-phase to 
quarter-phase. A continuous-current distributing system will also be 
provided at a pressure of from 500 to 550 volts, this being a standard 
pressure for tramway and railway working, and is being extensively 
adopted for lighting and general purposes by companies and muni- 
cipalities. 

A great many power users prefer the use of three-phase motors of 
the induction type for running their factories. These users are pro- 
vided for as already indicated. In fact, every possible class of con- 
sumer is catered for. The prices have already been decided upon, 
and are fixed at such a point as to give a clear inducement to the users 
however extended or economical their business may be. As a com- 
parison, the rate charged is about 20d,(40 cents) for supply under 
conditions such as exist in ordinary electricity supply undertakings 
by local authorities and companies. The price of factory supply under 
normal working conditions of a 521%4-hour week, averages about 2% 
cents. For supply under usual working conditions of an electric 
tramway the price charged will be under two cents. 

As a result of a careful inquiry into the whole circumstances of 
supply and nature of the demand by Mr. H. F. Parshall, consulting 
engineer for the company, it is stated that the return, after paying all 
working costs, renewals, maintenance, and after providing also for 
depreciation of plant shows a clear initial profit of from 5 per cent. 
to 9 per cent., according to the capacity and size of the undertaking. As 
the advantages of the company are derived from saving in working 
costs due to the magnitude of the undertaking, the profit will be 
greater as the output grows. A great many applications have already 
been received from local authorities, railways, tramways, factories 
and collieries, and it is expected that the company will be in a posi- 
tion to supply power in about 20 months’ time. 





National Electric Light Association Membership. 


At the recent Cincinnati Convention of the National Electric 
Light Association an amendment to the constitution was adopted 
whereby after January 1, 1903, all new members shall pay an en- 
trance fee of $25. The annual dues of active members 
in cities or towns of less than 20,000 population was fixed at ten 
dollars; the dues of members in cities or towns of from 20,000 to 
300,000 population at twenty-five dollars, and the dues of members 
in cities or towns of over 300,000 population shall be fifty dollars. 
For the remainder of 1902, new active members from towns of 
less than 20,000 population will be received in full membership 
upon payment of ten dollars dues. The following companies have 
joined the Association since the above provision went into effect: 
Altoona, The Edison Electric Illuminating Company, of Altoona; 
Atlantic City, N. J., Atlantic Electric Light & Power Company; 
Auburn, N. Y., Auburn Light, Heat & Power Company; Bloom- 
ington, Ill., Bloomington & Normal Railway, Electric and Heat- 
ing Company; Covington, Ky., Union Light, Heat & Power Com- 
pany; Clinton, I1l., Clinton Gas Company; Edwardsville, IIl., Ed- 
wardsville Electric Light & Power Company; Evansville, IIl., 
Evansville Gas & Electric Light Company; Etizabeth City, N. C., 
Electric Light Company ; Fishkill-on-Hudson N. Y., Citizens’ 
Railroad, Light & Power Company; Fulton, N. Y., Fulton Light, 
Heat & Power Company; Jackson, Mich., Jackson Light & Power 
Company; Lead, S. D., Belt Light & Power Company; Macon, 
Mo., Northwestern Electric Heat & Power Company; Manheim, 
Pa.; Lancaster Valley Electric Light Company; Muscatine, Iowa, 
Citizens’ Railway & Light Company; Plymouth, Mass., The Ply- 
mouth Electric Light Company; Red Oak Iowa, Red Oak Elec- 
tric Company; Rockford, Ill., Rockford Edison Company; Scran- 
ton, Pa.; Scranton Illuminating, Heat & Power Company; 
Wheeling W. Va., Wheeling Electrical Company; Zanesville, 
Ohio, Zanesville Electric Light Company; Columbus, Ga., Colum- 
bus Railway Company; Clay Center, Kan., F. L. Williamson & 
Co. : 


a - Ss 
A Large London Contract. 
London cables state that the value of the contracts secured by the 


3ritish Westinghouse Company for the Metropolitan District Rail- 
way power house, at Chelsea, is said to be $5,000.000. 
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Cruvellier Surface Contact Electric Railway System. 





A new surface contact electric railway system has recently been 
installed on a car track at Neuilly, France, near Paris, one of the 
main features of which is that the main track does not form a part 
of the conducting system, the car current connection being with plus 
and minus surface contacts. 

Referring to Fig. 1, B, B, are the car contact-makers, and M the 
surface contacts, which become alternately plus and minus. Nor- 
mally the surface contacts are neutral, but become negative when 
under the forward contact maker, and positive when under the rear 
contact maker. 

Fig. 3 shows the manner in which this is done. The top, C, of 
the surface contact is connected with either of two horizontal bars 
T: and 7”;. Two other bars, 72 and 7’: are connected, one with the 
positive feeder and the other with the negative feeder. By means of 
L, L, which are connected to the lever S, the top C may be con- 
nected with the negative or positive feeder connection as indicated 
in the cut. The lever S is pivoted at A, to prevent the two parts, L, 
L, from being raised at the same time, the effect of which would be 
to cause a short-circuit. A series of electromagnets, E, mounted 
in the front part of the carriage, determines the attraction of minus 
L, and a second series of electromagnets, E’, mounted in the rear 





FIGS. I, 2 AND 3.—CRUVELLIER SURFACE CONTACT SYSTEM. 


of the car, acts on L. These two sets of electromagnets, as may be 
seen in Fig. 1, are not in line with each other with respect to the 
car longitudinally. Thus when the forward part of the car is over 
a contact, the part L plus is raised and connects with 7’:, the 
cover C then becoming negative. As the car proceeds, the part L 
minus falls when the polar projections AB have passed over the 
cover, and then the electromagnets £’ come into play, which causes 
the raising of L plus, rendering the corresponding contact cover 
positive. 

The two series of electromagnets E, E’ may be installed either 
on the same car cr on different cars. Fig. 2 shows the actual con- 
tact boxes. Owing to the small extent of contact at the conducting 
bars, when a circuit is made, there is apt to be a slight soldering 
to the bar. To provide for this case the movable part of the con- 
tact arrangement is in two parts, one consisting of a movable non- 
magnetic portion with lugs, as shown in Fig. 2, on which the con- 
tact is made. Should this stick, it will be left behind when the 
lower part drops away, until near the end of the motion of the 
latter, when a projection thereupon serves to release it. The car 
contact consists of a metal ribbon passing over two pulleys, the 
lower surface of the ribbon rubbing on the tops of the contact 
boxes, 





Caustic Soda by the Diaphragm Process. 





By CLINTON PAUL TOWNSEND. 


The history of recent success in the production of alkali by the 
electrolysis of sodium chloride solutions in cells provided with 
a diaphragm is quite largely the history of the “unsubmerged cath- 
ode.” The undoubted promise of the Hargreaves installations, 
operating with high-current efficiency, albeit with the production of 
rather weak and carbonated lyes, has shown that the mere fact of 
using a diaphragm is not of itself sufficient to condemn an elec- 
trolytic method. The cell of Moore and Allen is the most recent 
of the constructions operating with an unsubmerged cathode, and 
differs from that of Hargreaves, and certain still earlier forms, 
mainly in that the cathode is formed of several conducting layers, 
capable of retaining by capillarity a considerable amount of the 
electrolyte, and technically called a “sponge.” 
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The idea that a cell could be operated without a cathelyte filling 
the compartment in which the cathode is placed, seems to be due to 
Camille Alphonse Faure (British patent, No. 1,742, of 1872). His 
cathode, and, indeed, anode also, took the form of a hollow rect- 
angular casing, projecting upward from the bottom of an electro- 
lytic tank, faced with perforated metal on the side nearest the 
opposing electrode, and provided below with a free outlet for the 
liquid product. A diaphragm of canvas covered the perforated 
cathode plate, and through this diaphragm and cathode the electro- 
lyte was permitted to filter, the metallic action being oxidized by 
the liquid of the undecomposed solution. Faure provided a vent 
pipe, extending above the solution line, for the escape of liberated 
hydrogen. He mounted many of these electrodes filtering-frames 
in a single tank, but seems to have missed, or perhaps avoided, the 
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FIG. I.—HULIN CELL. 


construction of multiple tanks with unsubmerged permeable elec- 
trode walls. 

Such a construction was reserved for Leon Paul Hulin (U. S. 
patent No. 586,236). Hulin seems to have dispensed with the dia- 
phragm, relying upon the spongy character of his electrodes to re- 
strain the flow of the electrolyte to an amount commensurate with 
the current employed. One of his constructions, indicated in Fig. 1, 
is almost self-explanatory. The walls b, c, of metallic sponge or 
porous carbon, for filtering electrodes, through which the liberated 
ions, or the products of their secondary action upon the electrolyte, 
pass through orifices e into collecting vessels g, h. A simple con- 
stant level device is indicated at f. 

The spongy cathode, faced with a non-conducting diaphragm, had 
indeed been previously used by Le Sueur as a closure for an anode 
bell; but Le Sueur seems always to have operated with a definite, 
though reduced, head of electrolyte in the cathode chamber. Le 
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FIG. 2.—LE SUEUR’S CELL. 


Sueur’s patented cell, which differs greatly from that in actual use, 
is shown in Fig. 2, e representing a diaphragm and b a spongy 
cathode, which together close the mouth of an anode bell, c, bear- 
ing an anode, D. 

The third step was due to James Hargreaves, who combined in a 
cell of this type the permeable non-conducting walls and the ex- 
ternal unsubmerged cathode. His construction is diagrammatically 
shown in Fig. 3, while Fig. 4 indicates the combined cathode and 
diaphragm upon a larger scale. This cell comprises an anode, e, 
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in a chamber, g, filled with sodium chloride solution; diaphragms 
d, and cathode c, external thereto and unsubmerged, retain the 
electrolyte; the cathode products are collected by the trough k’ and 
pipes k from the lateral compartments f, formed by the side walls, a, 
With Hargreaves, the filtering effect of the diaphragm, though 
present, becomes of secondary importance; and a jet of steam or 
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FIG, 3 AND 4.—DIAGRAM OF HARGREAVES CELL, 


of mingled steam and carbon dioxide is employed as an auxiliary 
agent for cleaning the cathodes. 
The Moore and Allen cell is shown in Fig. 5, as composed of a 


tora IT) 


PP eaeR Le 





= SS 

















N 
Ny 
N 
N N 
N N 
s > 
Ne s 
N N 
N N =. 
Ny N —— z, 
N N Hw 
N N BGw 
N N YW 
N N == 
N 
N N 
ny Ny 
N a———7; Jo 
N N 
NY 
N Ny 
N N 16 
N - 
N N 
N N 
N N 
N > 
NY 
Q N 
N N 
N N 
wy Ny 
Ny Ny 
Ny ny 
s Ss 
. N J2 
N Ny 
N N 
N N 
N N 
1-6 
N N 
ny Ny 
N N 
N N 
> hy 
N N 
N N 
Ss ny 
N N 
N N /4 
N H N 
a s 
aN Np 
4 X— OLN Y 77 
WO 
o xy SSO NESSSssss3 Y 
OW he ldddbabetida 


iil 
SSS Ss 0899 99 NS SONS SOAS SUNN SNS DSD DDS ANAS SSSR 


FIG. 5.—MOORE AND ALLEN CELL. 


base, 1, end walls, 2, sills, 3, and a cover, 4, of slate or equivalent 
resistant material. The lower portion of the cell is closed by the 
combined diaphragm and cathode, the former, 5, consisting of a 
number of layers of asbestos paper, and the latter of a combination 
of wire gauze, 6, and perforated metal, 7. The anode 8 is centrally 
mounted, and electrical connection therewith is indicated as made by 
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means of a mercury cup. An automatic constant level device, 15, 
16, is provided, and the outflowing cathode products escape through 
a seal, 14, formed between the base plate, 11, and the bell or shield, 
12; the function of the latter is to prevent evaporation in the cathode 
by holding against it a “bath” of hydrogen gas. 

Regarded from a purely functional point of view, this is the cell 
of Faure, or of Hargreaves, with a spongy cathode; or that of Hulin, 
with a nonconducting diaphragm; or that of Le Sueur, with a void 
cathode tank. Regarded, however, as a means for carrying out an 
electrolytic method, the cell is said to possess some advantage due 
to the combination, not before employed, of an unsubmerged spongy 
cathode and a nonconducting diaphragm. 


Treatment of Tin Scrap—Mr. Thomas Twynam, of Moortown, 
England, offers in a recent patent the following method for the 
separation of tin from iron. Finely divided carbon is stirred into a 
strong solution of sodium chloride to form a paste, into which the 
cuttings or scrap are dipped, emerging with an adherent film of the 
mixture. After exposure to the air for an hour the tin is found 
to be oxidized, and may be removed by washing. The action is 
accelerated by dusting the plates with fine dry carbon after removal 
from the bath. The process is plainly electrolytic, the film upon the 
plate comprising an electrolyte, and a conductor electro-negative to 
tin, the latter metal acting as the oxidizable anode of a short-cir- 
cuited voltaic couple. This problem is two-fold, looking to the 
recovery of the coated metal and the coating. Hence a disclosure, 
which deals with one aspect only of the question, stripping the tin 
but relying upon metallurgical methods for its recovery, can scarcely 
be considered satisfactory. Aside from the fine division of the car- 
bon, the method is the same as that patented in England to Gould, 
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New Telephone Patents. 





Again the weekly issue of the Patent Office has but one telephone 
patent, the inventor being Mr. Lambert Schmidt, of Weehawken, 
N. J., and the invention a field telephone set which shall be self con- 
tained and self containing, independent of extraneous packing and 
so constructed that when the case is closed the switch hook is locked 
down to prevent exhaustion of the batteries, and the receiver and 
transmitter are held securely free from risk of damage. 

Referring to the accompanying drawings, the transmitter, d, bat- 

















SCHMIDT FIELD TELEPHONE. 


tery box, f, bell, b, and receiver *g, are mounted in a case, h, having 
hinged cover, 1. To the side of h is fixed a block, 1 having a recessed 
part, m, adapted to receive the lower part of the receiver when it 
is in place on the switch hook. Attached to the door, 7, is a similar 
block, m, recessed at o in the same form as block, r. When the door 
is closed, the transmitter being folded down and the receiver in place 
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on the hook, the two blocks come together, gripping the receiver and 
holding it down firmly on the hook. As long as the cover is kept 
closed the receiver is securely held no matter what movement be 
given to the box; thus the batteries cannot become exhausted nor the 
parts of the instrument be damaged in transit. Mr. Schmidt’s device 
is simple, but ingenious and effective and s>ould be useful for mili- 
tary and other field telephones. 





Speed Changes of Rotary Converters. 





In a patent granted June 10 to C. P. Steinmetz, on an automatic 
cut-out, for use with rotary converters, a concise and lucid account 
is given of the causes which give rise to changes in speed of rotary 
converters, Ii the machine is used in the ordinary manner, with 
alternating current supplied thereto, and direct currents taken from 
the direct-current end, the machine will run in synchronism with the 
frequency of the alternating current supplied, and its speed will 
change only with changes in frequency of the alternating current. 
It sometime happens, however, that the generators supplying the 
alternating current speed up abnormally, thus requiring some safety 
device in connection with the rotary converters or other machines 
driven therefrom, in order to prevent too great rise in speed and 
consequent destruction of the machines by the action of centrifugal 
force. 

It also sometimes happens that the alternating supply mains of 
a rotary converter are interrupted. If the direct-current end of 
the rotary converter is connected to an independent circuit, no 
harm will result. If, however, the direct-current end of the rotary 
converter be connected with the direct-current end of the rotary 
converters or, indeed, with any other source of direct current, the 
immediate result is a reversal of current in the direct-current side 
of the rotary converter, which thereupon runs as a direct-current 
motor. If the machine is provided with a series field winding, as 
usual, the field strength is reduced by reversal of current through 
this winding, and the machine therefore speeds up. 

If, on the other hand, the function of the rotary converter is 
inverted by normally supplying the same with direct current, and 
deriving alternating currents therefrom, the speed of the machine 
is varied not only by changes in electromotive force of the direct 
current supplied, but also by changes in the character of the load 
on the alternating-current end of the machine. Thus, if an in- 
ductive load is fed from the alternating mains, the lagging currents 
produced thereby react upon the field magnets of the rotary con- 
verter and cause a weakening of the same, the immediate result 
of which is a speeding up of the rotary converter, such as would 
take place in a direct-current motor if the field were weakened. 
On the other hand, if leading currents flow in the alternating mains, 
the effect of the same is to strengthen the field of the rotary con- 
verter and to correspondingly decrease its speed. This has been 
a serious, and in some cases, a prohibitive difficulty in the employ- 
ment of inverted rotary converters. 

In order to provide a speed limiting mechanism suitable for em- 
ployment in the cases above mentioned, and in fact in connection 
with any dynamo-electric machine generating alternating current, 
or to which alternating currents are supplied, the inventor proposes 
a circuit connected across the alternating mains and responsive to 
the frequency of the e. m. f. impressed thereon. This circuit is 
arranged to actuate automatically or to control suitable devices for 
cutting the machine or machines out of circuit or for otherwise re- 
ducing their speed when the frequency of the alternating e. m. f. 
reaches a predetermined abnormal value. In an arrangement speci- 
fically described, a capacity and reactance are employed of such 
a value as to bring the circuit into resonance at that frequency of 
e. m. f. at which it is desired to cut out the rotary converter or 
other machine. When this condition is reached, the current in the 
tuned circuit increases very greatly, and this increase of current is 
sufficient to act upon a circuit-breaking device. 





Wireless Telegraphy in Hawaii. 





It is reported that Mr. John D. Spreckels, who is largely interested 
in Hawaiian industries, contemplates establishing a wireless telegraph 
system between the islands and San Francisco. This project, how- 


ever, is dependent upon the success of the system being installed 
between Los Angeles and Catalina Island, 40 miles off the coast. 
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Recent Telephonic Development in Canada. 





An interesting development in the direction of municipal telephony 
has first been made in Canada, where by almost unanimous vote the 
citizens of Port Arthur and Fort Williams, Ontario, have decided to 
install public telephone systems. These two small cities are about 
five miles apart at the head of Thunder Bay,eon the north of Lake 
Superior, where they are quite isolated from other communities. Be- 
ing without capitalists, they have been led to establish public utilities 
and have already public lighting plants and street railway systems. 

The people placed the matter in the hands of the city councils, and 
it was referred to a joirtt committee from the two cities, to act as a 
body to proceed with the work with a view of establishing the most 
modern, efficient and durable system possible. Tenders were re- 
ceived from the foreign and the various independent manufacturers 
in the United States and the orders were placed in Chicago with the 
International Telephone Manufacturing Company, for a central en- 
ergy lamp signal switchboard and telephones embodying all the latest 
improvements and new features recently evolved by them. 

The central office at Port Arthur is to be located in a special build- 
ing, to be built on part of the grounds of the government post-office 
or with the Carnegie Library Building. The Fort Williams exchange 
will be located in the city hall. The outside construction work has 
already been started. The exchanges are built with a capacity of 
over 500 lines in each system, and it is contemplated to extend the 
plant, entirely surrounding Thunder Bay and through the Lake Su- 
perior region. 





The Pennsylvania Railroad Telegraphs. 





Mr. W. H. Baker, vice-president and general manager of 
the Postal Telegraph-Cable Company, confirms the announce- 
ment made by First Vice-President John P. Green, of the 
Pennsylvania Railroad Company, of the contract made _ be- 
tween the two companies to operate the telegraph lines on the 
4,745 miles of the Pennsylvania Railroad Company’s system, to take 
effect July 1. This system in its entirety consists of 10,000 miles 
of road, and present contracts between the Pennsylvania Company 
and the Western Union Telegraph Company as they expire will 
be transferred to the Postal Telegraph-Cable Company on substan- 
tially the basis of the contract which has been made for the 4,745 
miles. The Pennsylvania Railroad’s telegraph system has been under 
the control of the Western Union Telegraph Company for twenty- 
five years. It is considered the heart of the telegraph business east 
of the Ohio River. It includes 3,000 offices, and the total amount of 
telegraph business is estimated at not less than three-quarters of 
a million dollars. The contract between the Postal Telegraph-Cable 
Company and the Pennsylvania Railroad Company is for a term of 
fifteen years. About 3,000 employees are affected by this deal, and it 
is believed that nearly all of those at present in the Western Union 
service in these offices will be employed by the Postal Telegraph- 
Cable Company. The Postal Company is to pay a yearly rental of 
$70,000 and 50 per cent. of the cash receipts from commercial busi- 
ness. The railroad will be entitled to free telegraph service amount- 
ing to $100,000 a year, but is to furnish the poles. 





Pacific Coast Electric Transmission Association. 





The Pacific Coast Electric Transmission Association opened 
its sixth annual session on June 17, in the Maple Room of the 
Palace Hotel, in San Francisco. 

The officers elected were: E. J. de Sabla, Jr., president; H. H. 
Noble, vice-president; Wm. Angus, treasurer; Geo. P. Low, secre- 
tary. The executive committee will consist of C. O. Poole 
and C. W. Hutton. There are now about sixty-seven members, 
and there was a fair attendance at the sessions of the association. 

The papers and addresses were as follows: Opening address 
by Dr. Charles Van Norden, the retiring president; “The Econ- 
omy of Electric Power in Quartz Mining,” by C. O. Poole; 
“The Application of Electric Power in the Comstock Lode,” by 
Leon M. Hall; “Electric Pumping from the 1300-foot level,” by 
Donald H. Fry; “Cloud versus Coal,” by Alexander G. McAdie; 
“The Hydraulic End of Power Transmissions,” by John S. East- 
wood; “The Law of Electricity,” by Frank P. Medina; “Surges 
in Transmission Circuits,” by F. G. Baum; “A Proposed Svstem 
for the Electrical Operation of Stock Wells,” by A. J. Bowie, 
Jr., and “Wrinkles,” by C. W. Hutton. 
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On the 18th the convention adjourned for one year and in the 
afternoon the plant of the Oakland Gas, Light & Heat Com- 
pany and the sub-stations of the Bay Counties Power Company 
and of the Standard Electric Company were visited by the mem- 
bers of the association. 





CURRENT NEWS AND NOTES. 


MEXICAN TELEGRAPHS.—The Mexican government reports 
for the last fiscal period that 218 kilometers of line have been con- 
structed; that 185 kilometers of iron wire have been replaced by 
bronze wire, and that the installation of Federal wires in the streets 
of the capital has been renewed, besides which the entire system 
is now under repair, for which purpose about 27 tons of iron wire, 
and over 10 tons of bronze wire, have been employed. 








THE AMERICAN ELECTRO-THERAPEUTIC ASSOCIA- 
TION will hold its twelfth annual meeting, at the Kaaterskill, Cats- 
kill Mountains, N. Y., on Tuesday, Wednesday and Thursday, 
September 2d, 3d and 4th, 1902. The officers are: President, Dr. 
Fred H. Morse, Melrose, Mass.; secretary, Dr. George E. Bill, 
Harrisburg, Pa.; treasurer, Dr. R. J. Nunn, Savannah, Ga. Further 
particulars may be obtained from Dr. Robt. Newman, 101 West 
Eightieth Street, New York, chairman of Executive Council. 





MODEL ENCYCLOPA:DIAS.—It was stated last week that a 
set of rules regarding the employes to be engaged hereafter by the 
Manhattan Railway Company, which have been put into effect re- 
cently, will be enforced strictly when the entire system is run by 
electrictiy. The rules provide that each new employe must be 5 
feet 8 inches tall, and must know the places of interest in the city, 
the streets, the routes of the surface car lines, and the terminals of 
the street car and ferry lines. 





INSTITUTION OF ELECTRICAL ENGINEERS.—The Eng- 
lish Institution finding that its work needs more funds has raised 
the annual fees as follows: Members, 3% guineas; associate mem- 
bers, 2% guineas, foreign members, 2 guineas, and associates, 2 
guineas. This doubles the foreign subscription. There is no in- 
crease in the student’s fee. The lowest cost of running the Insti- 
tution gn its present basis is £1 10s. per member, while the civil 
engineers spend about £2 17s., and the mechanicals, £2 14s. The 
Institution has accumulated a building fund of £10,000. 





ELECTRIC PLANT IN AMSTERDAM.—Under date of June 
2, 1902, Consul F. D. Hill writes from Amsterdam: The city council 
has voted a loan of 6,500,000 florins ($2,613,000) and a second one of 
2,900,000 florins ($1,165,800) for building a plant to furnish elec- 
tricity for lighting and motive power and for changing the street 
railway to electric traction. The contract for the building of the 
plant has as yet not been made. The steam engines, dynamos and 
the installation will be furnished by German and Dutch manufac- 
turers. Particulars of the cables will be published on July 1; bids are 


to be delivered Sept. 1, 1902. 





WHY AN A. M. ONLY ?—The following is from the New York 
Sun: “Charles Proteus Steinmetz, the foremost expert in applied 
electricity of this country, and, therefore, of the world.—President 
Exiot, conferring the degree of A. M.—Good. Mr. Steinmetz was 
on the Sun’s list of the hundred Captains of Industry, whose great 
place in their respective callings entitled them to be present at the 
memorable luncheon to Prince Henry of Prussia. The Committee 
of Invitation thought so, too. Mr. Steinmetz’s services to the General 
Electric Company prove him to be what President Eliot describes 
him. But why, then, make him merely an A. M.?” 





EXPORT CLUB OF AMERICA.—This body has recently been 
formed with headquarters on the ground floor of the Tontine Build- 
ing, Wall and Water Streets, New York City. The charter mem- 
bership, limited to 500, has nearly been attained. Mr. H. S. Salt, 
of the Western Electric Company, is one of the vice-presidents. 
Among the companies in membership are the Electric Storage Bat- 
tery Company, John A. Roebling’s Sons Company, Milliken Bros. 
& Co. The dues are $10 per year, and the initiation fee, $25. The 
chief object of the club is to act as an export board of trade or 
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exchange, with committees for different branches of trade, in- 
cluding the electrical. 





MOTOR SPEED REGULATION.—The speed regulation of 
electric motors is the subject of a patent granted June 17 to B. 
G. Lamme, consisting in the employment of an exciter on the motor 
shaft. The field magnet of the exciter under normal conditions 
is worked well below saturation; consequently, any change in the 
speed of rotation of its armature by reason of change in the e. m. f. 
supplied to the motor will build up or cut down the field magnet- 
ization of the generator to a greater degree than would be the case 
if the exciter field magnet were saturated. The exciter will, there- 
fore, vary the excitation of the field magnet of the motor to a 
corresponding degree, and thus serve to maintain the speed approxi- 
mately constant. 





TURBINE DYNAMO.—A patent granted June 17 to B. G. 
Lamme describes the construction of a generator of high speed, for 
use in connection with steam turbines, the machine being of the 
revolving-field type. The field consists of two end blocks with two 
intervening blocks, the several sections of the core being fastened 
together against independent movement, by means of dowel pins 
near the periphery. The winding, which is all in parallel planes, 
is laid in deep slots continuous over the two ends of the armature. 
By means of a system of longitudinally bored holes and spaces 
between the blocks ventilation is maintained. Each section of the 
core is exactly balanced independently as it is placed in position 
on the shaft, and the entire structure is also balanced by means of 
screws inserted in the ends, the number and position of the screws 
being regulated to secure the adjustment desired. 





ELECTROLYTIC CONDUCTORS.—A patent was granted 
June 10 to C. P. Steinmetz, which describes details of a glower of 
the Nernst lamp type. It is stated that as customarily made, such 
glowers have terminals consisting of fine platinum leading-in wires, 
and that after the lamp has been running awhile, the contact be- 
tween these wires and the glower becomes greatly impaired, the 
end of the glower becoming smaller where the wires are wrapped 
around it, thereby loosening the latter. The inventor has found that 
by inclosing the wire-wound ends of the glower in magnetite and 
then fusing the latter, the wasting away of the glower end is pre- 
vented, and the ends run much cooler than those ot the ordinary 
lamp of this type. In practice, the magnetite in powdered form is 
sprinkled upon the platinum wires where they are wound around 
the ends of the glower; these ends are then heated for a moment, 
preferably in a small electric arc between carbon points, to melt the 
magnetite about the wire This material has the advantage of 
being conductive at all temperatures—slightly so when cold, but 
increasing rapidly with the rising temperature. Moreover, it can be 
fused to make a firm compact mass at the joint between the wire 
and the glower, and will successfully withstand the heat at which 
the glower becomes incandescent. 





PAN-BERLIN AUTOMOBILE EXPOSITION.—At the annual 
Pan-German Motor Carriage Exposition, which was held in Berlin, 
May 15 to 26, the list of 105 exhibitors included but one American 
firm, which firm showed a composition polish for metals. Consul- 
General Mason reports that but few electric automobiles were ex- 
hibited, and these so unchanged from the type of three years ago, 
that they did not form much of a feature of the Exposition. He 
states that the whole subject of electrical igniters for gas and spirit 
motors has made great progress in Germany during recent years. 
The Exposition included several kinds which furnished an effective 
and reliable spark with the minimum consumption of current. Some 
of these are fed from storage batteries, and in other cases a primary 
battery and Ruhmkorff coil is used, or current is furnished from 
a small dynamo driven from the axle. As to the general subject 
of automobilism in Germany, he says that steam carriages are not 
yet permitted to be used on public streets in Prussia, and hydro- 
carbon motors now appear to have the field to themselves. Through- 
out Prussia the rate of speed within municipal limits is limited to: 
7.45 miles an hour, and if this rate is exceeded there is inevitably 
a policeman in sight to halt the offender and bring him to justice. 
It is added that the result of the Paris and Berlin race, of last 
year, was to deepen and confirm the conviction of municipal mon- 
opolies that the automobile is an intruder to be handled with firm- 
ness and discretion. 
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CELLULOSE INSULATION.—A patent granted June 24 to 
Isidor Kitsee describes a method of insulating wire with cellulose, 
which is claimed to obviate the objections that have heretofore 
applied to this type of insulation. The inventor states he has found 
that if finely-divided sulphur, such as flour of sulphur, is inter- 
mixed with dissolved cellulose and then subjected to heat, prefer- 
ably with the aid of pressure, the resistance value of the material 
insulated is more than double, and any degree of flexibility may 
be reached. Moreover, the degree of flexibility can be regulated 
in accordance with the percentage of sulphur added, and the sul- 
phur adds the valuable property of a greater degree of resistance 
to the action of acids or of moisture: 


SYNCHRONIZING ALTERNATORS .—A simple means of syn- 
chronizing alternators is the subject of a patent issued June Io to 
R. E. Huthsteiner. The connections of a local circuit are such that 
in the case of two alternators; for example, the two machines are 
connected in opposition in the local circuit, this circuit containing 
two reactances of high value in order to reduce the current. Across 
this circuit and between the two reactances is connected a synchron- 
izing arrangement, which may consist of an incandescent lamp. 
So long as the machines are out of phase the lamp produces a series 
of flashes while the machines are starting up, and then glows with 
gradually increasing luminosity, burning at full brilliancy when the 
machines are at exact step. As the circuit controlling the phase- 
indicating device is connected across the bus-bars, when the ma- 
chines are paralleled to the two reactances above referred to, it will 
reduce the current in the synchronizing circuit to a minimum. 





ELECTRICITY IN SEOUL.—The U. S. Department has received 
from Minister Allen, of Seoul, under date of May 1, 1902, extracts 
from a report published in a Japanese newspaper, in which very 
favorable mention is made of the plant of the Seoul Electric Com- 
pany. The plant in question was built for the Korean company by 
an American firm—Collbran & Bostwick—who hold the property 
under mortgage. The company operates an overhead-trolley road 
of some 12 miles, and, with the same power, furnishes incandescent 
and arc lights for the city. The generating machinery consists of 
two 120-kw generators from the Westinghouse Manufacturing Com- 
pany. The boilers are of the Babcock & Wilcox type. The dynamos 
furnish direct current at 550 volts for use of the cars, and at the 
same time alternating current at 385 volts for the electric lighting. 
There are something over 1,400 incandescent lights besides the arc 
lights in use. The consulting engineer is a Japanese, a graduate 
of the Massachusetts Institute of Technology. The road is being 
well patronized by the natives. 


ASBESTOS INSULATED WIRE.--Six patents granted June 
24 to J. A. Heany relate to a means for using asbestos for the in- 
sulation of wire. In one process the bare wire is first covered with 
a paste consisting of fish glue combined with lime, or a solution 
consisting of sulphate of ammonia, boracic acid, sulphate of soda, 
chloride of ammonia, chloride of soda and water. After either the 
first composition or the second solution has been applied to the 
wire, the asbestos is first treated with the second solution above 
mentioned, and is then dried, picked into flaky or fibrous form and 
then applied to the metallic surface. The covering thus applied is 
then coated with a paste containing the first-mentioned compo- 
sition. The wire before it is covered with the first composition or 
the second solution may be immersed in a bath of zinc chloride, 
and then allowed to dry before the first composition combined with 
the solution of chemical salts is applied. The zine chloride not 
only serves to clean the wire, but when the latter is subjected to 
extreme heat after the insulation has been applied, chlorine is driven 
off and metallic zinc remaining, chemically combined with the metal 
surface and with certain of the ingredients of the paste. One of 
the patents describes a water, acid and fireproof composition for 
use on asbestos insulated wires or metallic surfaces, the compound 
readily adhering to and penetrating the asbestos. The compound 
is made by heating linseed oil to the boiling point and then add- 
ing litharge and red lead. After the mixture has boiled an hour, 
copal gum may then be added. This mixture is then again boiled 
until the mass becomes thick and black, at which point all or nearly 
all the free or volatile linic acid has been driven off, the stable 
linic or other acid combining with the metallic oxides to form a 
metallic compound. This compound is applied to the substance to 
be coated in a heated condition. Another of the patents describes 
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a method of applying the asbestos. The wire is first drawn through 
a bath consisting essentially of sodium, silica and manganese oxide, 
in proportions sufficient to make a paste more or less viscous, after 
which asbestos is dusted or blown upon the cement. This furry 
covering is next subjected to heat and pressure until the asbestos 
is thoroughly correlated with the adhesive mixture. When thor- 
oughly dry, this covering of asbestos and cement will firmly cling 
and will not crack or peel off if the wire is twisted or bent. One of 
the patents gives details of a machine for carrying out the above- 
mentioned process. 


LETTERS TO THE EDITORS. 
Hand vs. Machine Telegraphy. 











To the Editors of Electrical World and Engineer: 

Sirs—My “strongly expressed views on automatic telegraphy,” to 
which Mr. Delany takes particular exception in your issue of May 
3Ist, are more than fully justified by the long and costly experi- 
ence of the Western Union and other telegraph organizations in 
connection with the operation of such systems. 

It is not an uncommon, and, perhaps, not an unnatural tendency 
on the part of those with “axes to grind,” to cavil at, and criticise 
the policy, or action, of any company that appears to be inimical to 
the adoption of such invention, system, or scheme in which they are 
directly interested. This particularly applies to the advocates and 
adherents of chemical automatic systems, who invariably raise the 
cry of antediluvianism against any position or attitude which may 
happen to be at variance with their own notions concerning so- 
called, up-to-date methods of telegraphy. 

To such, it matters not that the objections offered are based upon 
past experiences showing conclusively that these systems possess 
neither the accuracy, reliability, efficiency nor economy of prevailing 
methods. Nor does it count for anything that the needs or require- 
ments of the telegraph service do not, in point of fact, call for the 
employment of these alleged superior systems, whose defects and 
shortcomings of the past have yet to be satisfactorily demonstrated 
as having been practically overcome. 

I know of but one really practicable high-speed automatic system 
in use to-day (the Wheatstone) that has stood the test of time, 
and even that can only be utilized to advantage as an auxiliary to 
the Morse system. The introduction of the Wheatstone into the 
Western Union service was attended with considerable difficulties 
in adapting it to the requirements of that service. Only after long 
and costly experimenting was this found possible, despite the fact 
that quite a number of expert Wheatstone operators were imported 
for that especial purpose. 

It is obvious that when a system possessing features and properties 
of a much more practical character than those of any known chemi- 
cal system cannot be worked satisfactorily without so much time 
and money being spent in bringing it up to the requisite standard, 
the chances of establishing and successfully operating less highly 
developed, and more uncertain systems at much higher rtaes of speed, 
must be very remote indeed. 

College professors, interested inventors, promoters and other ad- 
vocates of the fast method of transmission may figure it out theoreti- 
cally, and say what they please regarding quicker service, cheaper rates 
or other alleged benefits to be derived by the public from the adop- 
tion of automatic methods of working, but 20 years of actual experi- 
ence with the best of these methods have emphatically demonstrated 
the utter fallacy of such reasoning and conclusions. 

One phase of the question that has seemingly been entirely over- 
looked by those who urge the adoption of improved methods of 
high-speed communications, is the fact that whatever necessity may 
have originally existed for the use of automatic systems passed 
away with the multiplication of wire facilities. 

The business of the company, as intimated in a previous communi- 
cation can be, and is now being handled to better advantage, and 
with greater despatch, accuracy and economy by “Morsing” the 
numerous wires at the company’s disposal; the Wheatstone finding 
its sphere of usefulness as an adjunct, and a very valuable one in 
emergencies as in case of breakdown, etc. This course, it may be 
remarked, has also been adopted in the British telegraph service— 
the very home of fast speed telegraphy—and for reasons precisely 
similar to those above mentioned. 

The argument advanced by Professor Crehore in favor of the 
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Craig idea of distributing perforating machines among business 
houses, with the view of relieving telegraph companies from all 
other, functions except that of actually transmitting the messages 
from the slips prepared for that purpose, are not in the least con- 
vincing. This plan would not only involve the employment of more 
or less costly machinery, the maintenance of an expert force for the 
preparation and transcription of slips, but it would also lead to 
endless trouble and confusion in locating errors, and in placing the 
responsibility therefor. There are, indeed, so many disadvantages, 
dangers and difficulties to be apprehended from a practical point of 
view, and there is withal so little actual necessity for the adoption 
of such a scheme, that its acceptance cannot be regarded as a 
serious business proposition, 

While the attitude of the Western Union is entirely friendly 
towards those who possess inventions or devices of any real merit 
or promise, it is not to be expected that it can seriously regard the 
extravagant claims, or entertain the absurd proposals of every Tom, 
Dick or Harry, with an invention of the gold-brick variety to dis- 
pose of, the sterling value of which is, as a rule, apparent only to 
the parties immediately concerned. 

Nor can this company be justly accused of indifference to the 
“ideas of those who stand for developments in telegraphy commensu- 
rate with the advancement of recent years,’ inasmuch as it is con- 
tinually experimenting with the latest and most promising appli- 
ances, and is keeping in close touch with any practical device or 
innovation calculated to expedite and cheapen the present telegraph 
service. 

The “trial of the foreign automatic system’ made by the writer, 
and so sneeringly alluded to by Mr. Delany, was in itself a clear 
indication of the disposition on the part of the company to grant 
facilities for putting to a practical test a new and much exploited 
system of the most rapid type of automatic telegraphy. The way 
in which this action has been misconstrued by Mr. Delany only 
goes to show that, by a certain class of disappointed inventors, the 
Western Union at least is bound to be “damned if it does, and 
damned if it don’t” afford the desired opportunities for testing the 
feasibility of “up-to-date” schemes. 

All statements to the contrary notwithstanding, the Western 
Union has ever shown a highly progressive spirit in matters affect- 
ing the best interests of the telegraph service, and has only frowned 
upon what was regarded as impracticable schemes, or revolutionary 
ideas, having for their object the demoralization or destruction of 
those well tried methods of working that have proved the mainstay 
of industrial telegraphy in the country. 

The charge that it has been slow to accept improvements adopted 
by other companies is one that can only be justly applied to sys- 
tems or appliances of dubious merit or character, and but poorly 
adapted to the lines, requirements or necessities of the Western 
Union ser*ice. In this category may be included the chemical sys- 
tem, for which, for reasons already specified, this company has no use 
whatever; the costly and complicated synchronous multiplex system, 
that can only be worked satisfactorily over limited distances; and 
the porcelain insulator, which, owing to climatic conditions alone, 
is employed to better advantage in England than could the more 
hygroscopic, but less expensive glass insulator used in the United 
States. 

With regard to certain of the other matters mentioned by Mr. 
Delany, it is only necessary to say that just as soon as the Western 
Union became convinced of the superior advantages of sound read- 
ing, copper conductors, storage batteries, dynamotors, etc., it lost 
no time in adopting these improvements. The very success of the 
company, in the face of active competition, depends indeed upon its 
quickness to perceive the importance and desirability of methods 
calculated to increase the efficiency of its service. 

This consideration has necessarily induced the company to investi- 
gate and promptly inaugurate such changes and improvements as 
could be safely, appropriately and beneficially applied to its lines: 
For proof of this, one has but to look at the number of different 
systems in operation, the wide range and variety of its machinery, 
embracing as it does all kinds of new and novel appliances of the 
most modern description, to say nothing of the thousand and one 
schemes and devices that have been tried and found wanting. 

Many of the principal standard methods of working in use to-day 
have, as a matter of fact. been either largely or wholly developed 
by the Western Union. The quadruplex, for instance, was in but a 
partial stage of development when that company took hold of the 
system, and it was only through the energy and painstaking efforts 
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of such men as Mr. F. W. Jones (who was the first to make it a 
really practical working success), Mr. Gerritt Smith, and other 
officials of the company, that its present state of efficiency was finally 
reached. 

It would occupy too much space to refer in detail to what has been 
accomplished in this particular direction, but enough, perhaps, has 
been said to show that the Western Union, far from being the slow- 
going, antiquated organization that certain persons would have the 
public believe, has in reality done more to foster, develop and render 
telegraphy commercially practicable than any other telegraph organi- 
zation in existence. 

Touching now upon Mr. Delany’s criticism, “that with the speed 
ranging from 10 to 60 words per minute, and 30 cents for 10 words, 
it is no wonder that the number of messages falls below one per 
head.” It should be remembered that the 66,000,000 messages to 
which this criticism refers represents the number handled by the 
Western Union alone during the past year. If to this number be 
added those sent over the Postal, Associated Press and railroad 
wires, as well as over the various bankers’, brokers’ and newspaper 
lines, controlling as they do a multiplicity of leased circuits, the grand 
total would amount to not less than 200,000,000 messages per year. 

The charge is everlastingly made that the telegraph tolls in this 
country compare unfavorably with those of foreign countries. What 
are the facts in the case? Take Great Britain for example. There 
the charge to any part of the Kingdom is twelve cents for as many 
words, including the address and signature. The address and signa- 
ture will certainly, as a rule, contain not less than six words, so that 
the rate may be said to be two cents per word for the body of the 
message, one cent per additional word being charged when the 
number exceeds the minimum of twelve words. 

Now a message containing ten body-words may be sent from New 
York to Philadelphia for twenty cents, or two cents per word: the 
sender having the privilege of making the address and signature 
of any desired length without additional cost. And it may interest, 
if it does not surprise the reader to learn, that, with the address 
and signature counted, the total number of words in these so-called 
“ten-word” messages averages about thirty. 

For twenty-five cents a message of twenty-five words may be sent 
between any two points in England, but the twenty-five cent rate in 
this country covers a very much larger area. When, however, it 
comes to a question of greater distances than those possible in Eng- 
land, we find that the difference is all in favor of the American 
tariff. The rate, for instance, from New York to Chicago (984 
miles) is forty cents for ten body-words, with no charge for address 
and signature, whereas between London and Vienna (980 miles) the 
rate would be nine cents per word, or ninety cents for the text of 
the message alone. A 10-word text message, New York to Milwau- 
kee, costs fifty cents, address and signature being free. The same 
message between London and Madrid, a corresponding distance, 
would cost $1.30 for the text, and thirteen cents for each word con- 
tained in the address and signature. For one dollar, a 10-word mes- 
sage, exclusive of address and signature, can be sent from New York 
to San Francisco. To send a telegram from any point in England 
a similar distance on the Continent would cost probably not less 
than three or four dollars. 

It would appear, then, all things considered, that while for short 
distances the rates here are no higher than in England, the long- 
distance rates on the Continent and between England and the Conti- 
nent are much higher than those for similar distances in the United 
States. 

It has been said that Europe is at least ahead of America with 
regard to its telegraph equipment and service. As far as the writer 
knows, the United States is the only country in which telegraph 
lines. are operated direct from dynamo current. Representative elec- 
tricians from nearly all parts of the globe who came to visit the 
World’s Fair, in Chicago, and who inspected the Western Union 
office and system there, stated distinctly that the progress of tele- 
graphy in the United States was very far in advance of what it was 
in Europe, and there is no reason to believe that the case is any dif- 
ferent now from what it was in 1892. 

To quote a recent utterance of a high authority in this country, 
“the active competition between our two great telegraph companies 
has been not only of economic advantage to our people, but it has 
assured them of the highest condition of efficiency. Every new 
labor-saving and time-saving device is promptly adopted, until we 
have admittedly to-day the finest and most expeditious electrical 
service in the world. The service in England is almost proverbial 
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for its slowness and lack of mechanical facilities, and she has so far 
«operated her lines at a loss.” 

In the latter connection, it may be of some interest to state that 
the official annual reports of the British Postmaster General show 
that there has been a large deficit every year since the government 
purchased the lines in 1869. The average shortage for the past nine 
years amounts to $2,423,555. 

In conclusion I would add, that while it has been generally con- 
ceded that the business demands of commercial telegraphy in this 
country have been satisfactorily met, the Western Union Telegraph 
Company recognizes the possibility of a better and more liberal ser- 
vice, and is ready to welcome any effort for its provision. 

New York. J. G. BARCLAY. 

Electrical Engineer, Western Union Telegraph Company. 





Self-Exciting Asynchronous Alternators. 





To the Editors of Electrical World and Engineer: 

Sirs.—As a result of certain claims of M. Marius Latour, which 
have appeared in your columns, several letters and inquiries on the 
relation between M. Latour’s claims and my system of compensated 
motors and generators have been sent to me from your country. 

First of all, I may say in reference to M. Latour’s claim for the 
invention “Exciting a constant field by commutated polyphase cur- 
rent,” that he was anticipated by Prof. Gérges in 1891, who de- 
scribed a similar arrangement, consisting of a polyphase motor with 
commutator armature, and having three brushes either in parallel 
or in series with the terminals of the motor. In connection with this 
arrangement, Prof. Gorges says (Electrotechnische Zeitschrift, 1891, 
page 701): “At synchronism this e. m. f. (of the rotor) will be equal 
to zero. The rotating ring is thus magnetized similarly to the field 
magnets of a series direct-current machine, while the e. m. f. pro- 
duced by rotation only occurs in the stator, etc.” 

On the other hand, M. Latour’s arrangement has nothing to do at 
all with the system of asynchronous motors and generators described 
by me, but relates to quite a different matter. To relieve any doubts 
in this direction, I give below the main points of a letter to a French 
journal, which forms the end of a long discussion commenced by 


M. Latour. 





1. M. Latour has maintained and continues to maintain that the 
«<onnections between the segments of the commutator do not present 
2 closed circuit to the induced currents; that the rotor would be 
dead short-circuited by the brushes, and that less than I per cent. 
‘of the current would go through the connections between the seg- 
ments. I have demonstrated by trials that practically all of the in- 
duced current passes through these connections, and that current 
from the brushes (exciting current) remains practically constant 
‘at all loads. 

2. M. Latour maintains that the effect of these connections would 
be disastrous with respect to efficiency. I have shown by experiments 
that the efficiency remains good, and that a 5-hp Schuckert motor 
showed a slip of 5 per cent., 2 per cent. of current being taken for 
excitation. I can now add that a Brown-Boveri 100-hp motor has 
shown a slip of 2 per cent., with ™% per cent. of energy taken for 
excitation. 

3. M. Latour maintains that my motors run above synchronous 
speed. I have proved that the slip of my motors is the same as that 
of ordinary induction motors, and rises in ratio to the load from 
zero at no load to 5 per cent. at full load for small motors, and 2 per 
‘cent. for large motors. 

4. M. Latour’ maintains that the closed circuit of the rotor of 
my machines serves only to obviate sparking and to suppress har- 
monics; that is, he confounds it with the amortisseur of M. Leblanc. 
IT have shown in what precedes that this closed circuit serves the 
purpose of the squirrel-cage of non-synchronous motors; that is 
to say, to produce by slip a couple between the stator and rotor, 
while M. Leblanc has defined his amortisseur as being intended 
for machines the field of which has a constant direction. 

It is evident, and according to his original patent, undeniable, 
that M. Latour has striven to produce in his machines a field of 
constant direction caused by a synchronous commutation of poly- 
phase currents; but after learning of my work with respect to non- 
synchronous machines, he changed his plan. My French patent does 
not prevent him from making a non-synchronous machine with a 
slip below or above synchronism; but a trial will show him the 
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modification introduced by the squirrel-cage. This arrangement is 
covered by my French patent. If the object is not explained in the 
title of the patent, as M. Latour has observed, it is certainly ex- 
plained in the text, which suffices from the legal standpoint. I 
will remark that my German and American applications are more 
detailed. 

The object of this arrangement has been demonstrated by the re- 
sults obtained. It is new, an indication of which is that at first sight 
it appears inoperative; in fact, up to the present it has been held to 
be impossible, and this by electrical engineers of reputation. A singu- 
lar error, resulting from the theories which have confused the two 
systems, is with respect to the manner in which all of these theories 
treat the question of commutation in the machines of M. Latour. 
It is astonishing to find M. Poincairé considering as the important 
point in commutation the fact that the total field of the rotor re- 
mains constant during commutation. According to modern theories, 
the periodicity of the fields scarcely enters, but it is the reactance 
of the commutated coil which gives to the machines of to-day the 
“vertus modernes” of which M. Latour speaks. The effect of this 
reactance during the time that a brush passes from one segment to 
the other remains evidently the same, and all the current in the coil 
between two segments should be commutated from plus to minus, 
whether the current is continuous or alternating. This should make 
clear to M. Latour that the brush short-circuit is not so absolute 
as he thinks, and also why the induced currents in the rotor prefer 
to pass through the connections or the coils in the short-circuit. 
If then, M. Latour wishes to give to his machines this “vertu 
moderne,” namely, that the reactance of the coil between two seg- 
ments shall not exceed the value generally found in direct-current 
modern machines, he will have the condition of non-sparking whether 
his brushes are regulated or not. The number of segments will be- 
come sufficiently large to suppress harmonics without the need of 
a squirrel-cage. 

M. Latour also disapproves of my machines on the ground that 
the cost of copper for the rotor is greater than that for the stator. 
In point of fact, this difference should not increase at a greater ratio 
than the exciting current. Generally, for certain reasons, I use 
more copper, and manufacturers are not sorry when the results show 
them that the ratio of the power of the machine to the cost of ma- 
terial increases in greater proporiion than the cost of material. 

M. Latour announces that he has claimed, in a new patent, the 
excitation of a machine by simple alternating current. This claim 
should convince him of the profound difference between our two 
systems, for this method of excitation is necessarily involved in my 
machine. In my system, as I have explained, I introduce the magnet- 
izing current into the rotor instead of into the stator. The ordinary 
induction motors are single or polyphase, and up to the present 
I have not seem a single-phase motor excited by a polyphase cur- 
rent. The drawings of my French patent show for the general 
case, two brushes. The excitation of my motors has been described 
as being by a single-phase current, and a machine on my system, 
which I saw in operation at Vienna, Nov. 18, was excited by single- 
phase current. As to single-phase excitation, I naturally had no 
need to claim it. 


BruSSELS, BELGIUM. ALEXANDER HEYLAND. 





A Photographic Phenomenon. 


To the Editors of Electrical World and Engineer: 

Sirs.—The following phenomena were observed last January while 
the writer was attempting to get an effect upon a photographic plate 
from the waves surging through an ordinary magnetic field produced 
with an alternating current. A pair of electromagnets about 3 inches 
long and 2 inches in diameter, wound with No. 24 wire, was placed 
behind a double plate-holder containing a 4-in. x 5-in. Cramer 
“Crown” plate, thus bringing the film within one-half inch of the two 
pole faces. In front, and as a support for the plate-holder, were 
placed two upright brass posts. An alternating current of 60 cycles 
was switched on and off several times, and then left on about three 
minutes. When the plate was developed a faint image was observed, 
the exact size of the two pole faces, and, stranger yet, the two brass 
posts were shown, the images thus having been produced through 
the hard rubber slide of the plate-holder. The same experiment 
under the same conditions, as nearly as possible, has been repeated 
a number times since, but without success. The writer would be 
glad to know why such long waves as those acting excited chemical 
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action upon the plate where ordinarily it requires an extreme fre- 
quency? Also why the image or shadow of the brass standards, 
which were on the opposite side of the plate from the magnet, ap- 
peared? 


MANBATTAN, KAN. Geo. T. Fre.pine, Jr. 





Government Supervision and Municipal Ownership in 
Great Britain. 





To the Editors of Electrical World and Engineer: 
Sirs.——In the otherwise accurate report in your issue of the 24th 
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ultimo of the work of the Legislation Committee of our Institutien 
of Electrical Engineers, there is a typographical error, which per- 
haps you will be good enough to correct by the insertion of this letter. 
I was a member of this committee, and acted as its reporter only. 
The chairman at the greater number of the meetings was our re- 
spected president, Mr. W. E. Langdon, whose term of office has just 
expired. 

Perhaps I might be permitted to add that it is generally felt on this 
side that Mr. Langdon’s year has been the most momentous in the 
history of the institution, which has now inaugurated the policy of 
taking an active part in furthering not only the purely scientific 
but also the practical needs of the industry. 


Lonpon, ENGLAND. Wo. L. MapnceEN. 


DIGEST 


CURRENT ELECTRICAL LITERATURE. 





DYNAMOS, MOTORS AND TRANSFORMERS. 


Heyland Motor.—HeEyYLANp, Latour, Picou, OsNnos, FELDMANN, 
Boy vE LA Tour.—The discussion of the Heyland and of the Latour 
machines is continuing in the German and French journals. Picou 
contributes an article, illustrated by diagrams, in which he endeavors 
to explain in a simple way the relations between the two machines. 
He starts with the Latour machine; then he adds resistances as con- 
nections between the segments of the commutator, and thus passes 
over to the Heyland machine. The currents induced in the rotor 
can now pass both through these connections or over the brushes. 
He calculates that only one thousandth part would pass through 
those connections, so that these connections would not make the 
Heyland motor comparable to a short-circuited armature induction 
motor. He thinks the differences in the conceptions of Heyland and 
Latour come from the different points of view from which they have 
started in developing their inventions. He seems to assume that 
Heyland’s and Latour’s machines are identical wtih the single ex- 
ception that the connections between the segments in Heyland’s ma- 
chine are favorable for suppressing sparks at the collector.—L’/nd. 
Elec., May 10. 

Osnos gives a French article, the contents of which are largely 
identical with those given by him recently in the German journal 
Elec. Zeit., which was duly noticed in the Digest. In his present 
article he formulates his conclusions as follows: “In 1891 Georges 
invented an induction motor of practical applicability without phase 
difference. We are indebted to Heyland and Latour for having 
drawn this motor out of oblivion.” He is not sure whether the in- 
duction motor with a power factor equal to unity will be able to 
compete successfully with induction motors without a commutator. 
This question can be settled in the practice only. He fears that the 
efficiency and the overload capacity will be low in the Heyland motor, 
which has, moreover, the disadvantages of being complicated and ex- 
pensive.—L’Eclairage Elec., May 24. 

Latour answers Osnos, and denies that Georges has anticipated 
him. He seems to agree in general with Picou (see above). He says 
“Mr. Heyland makes the same motor as I do. There is no Heyland 
motor. Heyland has simply invented a device for avoiding the 
sparks at the commutator of a shunt dynamo.”’—L’Eclairage Elec., 
June 7. 

Feldmann says there are the following distinct and essential differ- 
ences between Heyland’s and Latour’s inventions. Heyland has a 
‘generator which always runs non-synchronously, and which excites 
itself and remains excited, with a fixed position of the brushes be- 
tween no-load and full-load, the exciting current being constant and 
compensating the magnetizing current. Latour has a generator which 
always runs non-synchronously and which, to remain constantly ex- 
cited, needs a varying position of the brushes and a varying current 
through the brushes, when the load is varied, as the current which 
passes to the rotor through the brushes is not only the magnetizing 
current but also the energy component of the current corresponding 
to the load. He says Latour now wants to read into his patents more 
than it contains.—Elek. Zeit., June 12. 

Boy de la Tour discusses the Heyland machine theoretically by 


means of diagrams; he seems somewhat sceptical as to the practical 
usefulness of the machine.—L’/nd. Elec., June 10. 

The polemics between Heyland and Latour themselves continues 
largely on the patent question and on the similarity between La- 
tour’s and Heyland’s inventions. There is much repetition in their 
discussions. Latour’s point of view has been stated above. Heyland 
claims his motor is a true induction motor because the rotor is short- 
circuited and the motor has all the characteristic features of an in- 
duction motor: slip equal to zero at no-load and 4 to 5 per cent. at 
full-load, etc.; this has been found to be so whether the brushes are 
on or not; when the brushes are connected, the only result is that the 
power factor becomes unity and that the overload capacity increases 
by 50 per cent. He points out that experimental evidence has re- 
futed ,Latour’s statement that only 1 per cent. of the induced cur- 
rent would pass through the connections between the segments 
(or only one-thousandth, according to Picou) ; he says that experi- 
ments have shown that “practically the whole induced currents 
pass through the connections between the segments.” It has also 
been found that the efficiency remains good; for instance, a small 
5-hp motor has 5 per cent. slip and 2 per cent. excitation loss; a 
larger motor of 100-hp has 2 per cent. slip and 0.5 per cent. excita- 
tion loss. The connections between the segments are not simply for 
the purpose of suppressing sparks at the commutator, but on their 
account the motor is really a short-circuited armature induction 
motor.—Latour in L’/nd. Eelc., May 25, and L’Eclairage Elec., 
June 7; Heyland in L’/nd. Elec., May 10, 25, June 12, and in Elek. 
Zeit., May 29, June 5, 12. 

Parallel Operation of Alternators —T1NGcLey.—A paper read before 
the Engine Builders’ Association, at Pittsburg. He gives the principal 
clauses of a specification in use by the Westinghouse Electric Com- 
pany, covering the matter of characteristics of engines driving direct- 
coupled alternators intended for parallel operation. The requirements 
are explained, and some comment on them is added. Additional fly- 
wheel effect in the rotating parts usually decreases the tendency to 
pumping; it is only when additional flywheel capacity increases the 
resonant effect that the additional flywheel is objectionable. To get 
successful parallel running, it is now usual to apply dampers to the 
poles of the generators and rotary convertors and synchronous 
motors; but experience shows that dampers do not ensure parallel 
running, nor are they absolutely necessary. The specification men- 
tioned above requires that the variation of the rotating part of the 
generator through one revolution, at any constant load not exceed- 
ing 25 per cent. overload, should not exceed 1-60 of the pitch angle 
between two consecutive poles from the position it would have if the 
motion were absolutely uniform at the same mean velocity. The 
maximum allowable variation, which is the amount the rotating part 
forges ahead plus the amount which it lags behind the position of 
uniform rotation, is, therefore, 1-30 of the pitch angle between two 
poles; generally this is obtained by the use of a heavy playwheel. 
The angular variation from uniform velocity is thus limited in order 
to limit the cross currents between generators and rotary converters 
to what is considered a reasonable amount. Adjustable governors 
are recommended in the specification for the purpose of transferring 
the load from one generator to the other, in order that the load may 
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be readily cared for at the switchboard, or reduced so that the gener- 
ator switches may be opened without injurious arcing. Usually the 
engine governors will vary in their own adjustment, and it becomes 
necessary to correct this from time to time in order to divide the 
load properly, since all the governors may not regulate the same 
throughout the total range of load. Adjustable governors also en- 
able an unloaded engine to be synchronized with a loaded engine.— 
Eng. News, June 19. (See full report ELecrricaL WorLtp AND EN- 
GINEER, May 31, 1902. 

LonGweL_.—Another paper, read before the same association, and 
discussing the problem from the view of the engine builders. He says 
that the problem of paralleling alternators is now, and will be for 
some time to come, complicated with additional and, perhaps, equally 
difficult problems of “paralleling brains.” The electrical and dynamic 
features in the case are so interrelated that real knowledge can come 
only when the electrical engineer and the mechanical engineer drop 
all petty differences and co-operate with each other in the most frank 
and hearty manner. As long as one is expected to blindly and un- 
questionably follow the dictates of the other, successful paralleling 
will be by accident rather than design. The whole matter is one 
of compromise. The irregularities in the action of the engines do 
set up electrical disturbances. The reciprocity engine must always 
have an irregularity in angular speed, and consequently electrical 
disturbances are inevitable. The engine builder can control the 
amount of this irregularity to a certain extent, but he is barred by 
continual and commercial limits from reaching absolute perfection. 
On the other hand, the electrical disturbances react on the engine, 
augmenting the inherent irregularities in the latter, and the intensity 
of this reaction is, within certain limits, under the control of the 
electrical engineer. He attacks certain requirements usually given 
in specifications of electrical engineers. He dwells at length on the 
proof of the statement that “in every practical case the effect of the 
synchronizing force of the alternators is to increase the irregularity 
of the angular speed of the engine instead of to diminish it.” Syn- 
chronizing force cannot pull two generators into phase and hold them 
there any more than the force of gravity can pull an ordinary pendu- 
lum to the vertical position and hold it there. The effect of the 
synchronizing force between alternators is analogous to that of a 
spring capable of both extension and compression, and considered 
apart from all other forces, will produce an oscillation of the rotating 
masses, the period of which oscillation depends on the intensity of 
the synchronizing force and the magnitude of the masses. The 
period of this oscillation has a very important bearing on the amount 
the angular displacement is augumented by the syncronizing force. 
With a period which he believes corresponds with the time of one 
revolution of the engine, the angular displacement seems to be in- 
creased indefinitely. As this natural period of oscillation is increased 
or decreased from the critical period, the effect of the synchronizing 
force on the displacement seems to decrease—Eng. News, June 19. 

REFERENCE. 

Voltage Drop of Alternators.—Bacu, RoTHERT.—Two further com- 
munications in which they continue their polemics on this sub- 
ject.—Elek. Zeit., May 8, 29. 


Thury System of Direct-current Transmission between Saint 
Maurice and Lausanne.—Sovu.iter.—A very long illustrated descrip- 
tion of this high-tension, direct-current power transmission plant. 
In 1898 the city of Lausanne had acquired a water-power of 14,000 
hp, at Saint Maurice, at a distance of 56 km. The plans of trans- 
mission were submitted to a committee of experts, which decided 
in favor of the direct-current series system of Thury, because this 
allowed a saving of nearly $150,000, the cost of the three-phase trans- 
mission and of the direct-current series system being $1,621,000 and 
$1,473,000, respectively. There has been erected up to the present 18 
installations of this Thury system. The plant was started without 
difficulties; the connection of the machines in series is simple, and 
is done in a few minutes; variations of load, although important, 
have not changed the regulation in any way. In the city of Lausanne 
the direct-current motors, which are supplied from the transmission 
line, drive three-phase alternators which supply the city with light- 
ing current; this peculiar reversion of general practice is not the one 
originally suggested, as it had originally been proposed to use direct- 
current distribution with storage batteries as reserve, which would 
have been charged during the day. It is said that the three-phase 
system was adopted for distribution in that city “ for political 
reasons.” The hydraulic plant is described: the power house contains 
10 direct-current generators, a pair of each being driven by the same 
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turbine, connected to it by an elastic insulating coupling. Each of 
these machines produces a direct current of 156 amperes at 2,230 
volts, at a speed of 300 revolutions. The automatic regulation of 
the installation for constant current is obtained by variations of the 
speed, by means of a special motor operating the turbine sluice. ‘The 
power house has no switchboard in the proper sense, the only switch- 
ing apparatus is a short-circuiting switch located in a column; to 
start a machine, the dynamo is. short-circuited and the turbine is 
gradually started; as soon as the ammeter shows that the current 
has risen to 150 amperes, the machine is switched into the circuit, 
which is done easily without sparks, and the load divides auto- 
matically between the different sets in service. The transmission 
line is 56 km. long; on the way it makes a loop of 2 km. in order to 
supply a 300-kw motor in a cement factory. In the substation in 
Lausanne there are five motors in series, each of 300 kw, and taking 
an e. m, f. of 2,150 volts at 150 amperes. They drive three-phase 
alternators which supply the city network. Experiments have been 
made to determine whether, in a case of emergency, it would be 
possible to work with one single conductor and earth return; it 
was found it would be possible to work with an earth return for 150 
amperes. At Lausanne the earth is represented by the water-pipe 
system, which has been connected to the negative side of the system 
to avoid electrolysis. At Saint Maurice an artificial earth has been 
made. The machines operated successfully, but while the earth at 
Lausanne was perfect, there was a notable drop at Saint Maurice, 
probably on account of the rocky ground. These experiments have 
not been made with a view of constantly using one wire only and an 
earth return, but to ascertain whether this would be possible in case 
of one wire breaking down. The Lausanne substation contains an 
interesting machine, which is used for testing the insulation of the 
line. It is a 25-kw direct-current dynamo, producing directly 25,000 
volts.—L’Ind. Elec., May 25. 


REFERENCES. 


A Novel Elevator and Transfer Table-—The apparatus described 
is of a new type and design; it combines an electric transfer table with 
an elevator, so that either story of a finishing shop may be served 
by a single device. The motor not only moves the structure along 
the pit but also operates the elevator, and by means of a cable draws 
the cars on and off.—St. R’y Jour., June 7, and Int. Ed., June. 


Refuse Destruction—BRoADBENT.—The first part of an article on 
“refuse destruction, its sanitary and its steam raising aspects.” He 
points out that refuse destruction is primarily a sanitary problem, 
and that the only sanitary method of disposing of refuse is by burn- 
ing. He discusses briefly some early types of refuse destructors.— 
Lond. Elec. Kev., May 30. 


Electric Traction in Italy—Carus-Witson.—An illustrated ab- 
stract of a paper read before the (Brit.) Inst. Elec. Eng., on “electric 


traction on steam railways in Italy.” For a long time past the Italian. 


railways have been suffering from the competition of tramways, and 
have thus come to the conclusion that the remedy lies in providing, 
by means of electricity, a service of short trains running frequently 
at high speeds. The Adriatic R’y Co. has already equipped electric- 
ally that portion of its system running from Lecco to Colico, and 
thence to Sondrio and to Chiavenna. The total distance at present 
electrified is 66 miles, all of single track. In the hydraulic power 
house with turbines of 6,000 hp, three-phase currents are generated 
at 22,000 volts and transmitted to nine transformer substations, where 


the three-phase currents are reduced in voltage to 3,000, to be supplied 


then to the two trolley wires, the rail forming the third conductor 
and thence direct to polyphase motors on the cars. Each car is 
provided with two high-speed motors of 150-hp, and two low-speed 
motors of 75-hp each, weighing 3.8 tons, and driving direct without 
gearing. Full speed is 37 miles an hour. The four motors are used 
in cascade connection at starting; at half speed the two low-speed 
motors are switched out, and the car is driven by the two high- 
speed motors alone at full speed. On all grades over 1 per cent., the 
motors are connected in cascade. The goods traffic is to be hauled 
by electric locomotives. The Mediterranean R’y Co. is equipped 
electrically the whole of the line from Milan to Gallarate and thence 
to Varese, Porto Ceresio, Laveno and Arora; the total length is 81 
miles. Three-phase currents at 12,000 volts are transmitted to seven 
converter substations along the line, where the current is changed 
to 650 volts direct current. He gives numerous statistical tables 
concerning the operating expenses, receipts, etc., in comparison with 
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steam traction, and also in comparison with English lines. He 
concludes that the full advantages oi electric traction cannot be 
obtained without an increase in the total running expenses, and this 
increase can only be met by a corresponding increase in the passen- 
ger traffic, so that the change from steam to electricity should not 
be made unless the increase in traffic may be reasonably expected 
at least to cover the increased cost of running and the interest on 
the capital expenditure. It is not by reducing expenses that elec- 
triciy is going to help the railways, but by enabling them to offer 
greatly increased traveling facilities to the public at a figure im- 
possible with steam traction, and thus to meet the growing compe- 
tition of the tramways.—Lond. Elec. Rev., May 30. A reprint of the 
paper in full in Lond. Elec., June 6, 13. 

An editorial on Carus-Wilson’s paper, and a brief abstract of the 
discussion which followed, and which turned largely on the financial 
inducements to British railway companies to convert their lines. 
Steel, formerly general manager of the Great Northern Railway, 
denied in unqualified terms that there was any substantial induce- 
ment. Sayers retorted that if such was to be the policy of railway 
companies, they would soon be left to their goods and mineral 
traffic. Langdon could not accept the author’s conclusions, and he 
doubted whether it would pay British railway companies to convert 
their lines. Editorially, the opinion is expressed that the conversion 
of British steam railways will take place, not through any studious 
contemplation or forethought of railway authorities, but through the 
irresistible compulsion arising from the competition of rival electric 
lines —Lond. Elec., June 13. 


REFERENCE, 


South African Tramway.—An illustrated description of the Camp’s 
Bay, Cape Town and Sea Point tramways. The trolley system is 
used with a voltage of 500. The power house contains two 400-kw 
generating sets.—Lond. Elec. Rev., May 30. 


INSTALLATIONS. SYSTEMS AND APPIIANTFS 

Buenos Ayres.—BAEHCKER.—An illustrated description of a com- 
bined lighting and traction station, built by a German company in 
Buenos Ayres. There are seven steam-driven 672-kw dynamos, 
giving direct current at 440 to 550 volts. For traction this voltage 
is used directly, while for lighting the dynamos are provided with 
a device (probably Dobrowolski’s), by which a three-wire system 
can be directly supplied from a single dynamo.—Elek. Zeit., May 8. 


REFEREN CE. 

Street Lighting by Meter.—A.i1n.—A brief paper, read before the 
League of California municipalities. He suggests applying the meter 
to street lighting. This is done in Utica, N. Y., and the results 
are satisfactory.—Jour. of Elec., May. 


WIRES, WIRING AND CONDUITS. 


Current Density in Nickeline Resistance Wires ——ERLACKER.—An 
article on the current density which may be allowed in nickeline 
wires, used for resistance wires. The rule is sometimes given that 
5 to 10 amperes per square millimeter are permissible, but such a 
general rule is not consistent. He applies to nickeline wires the 
formula which has been used for copper wires. It states that the 
current to be allowed is equal to the square root of the third power 
of the diameter, multiplied with a constant which depends upon the 
rise of temperature permitted. The following rise of temperatures 
may be permitted: 450 degrees for single starters, wound on porce- 
lain; 300 degrees for spirals; 300 to 200 degrees for reversing 
starters and speed regulators in the main circuit; 100 degrees for 
shunt regulators, feeder regulators and lamp regulators. For nickel- 
ine wire, the constant in the formula mentioned above, is, for good 
regulation, 6.4, 9.05, II.1, 13.6 for a temperature rise of 100, 200, 
300, 450 degrees, respectively; for bad regulation it is 5.7, 8.06, 9.88, 
12.1. Porcelain, although it is a poor conductor for heat, absorbs 
much of the generated heat, which is of advantage for intermittent 
service. By winding resistance wires on porcelain cylinders, a con- 
siderable saving of resistance material may be obtained, as the 
volume of the wire is inversely proportioned to the third root of 
the eighth power of the temperature constant.—Elek. Zett., May 8. 





ELECTRO-PHYSICS AND MAGNETISM 
Wave Shape.—Rvusse_.t.—An which he 
mathematically how the shape of an alternating-current wave de- 
pends on the resistance in circuit, and how its effective value depends 
on the shape of the e. m. f. He describes the following ex- 


article in investigates 


wave. 
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periment, illustrating the kind of effect sometimes noticed by elec- 
tricians, which is due to change of shape of the current wave. The 
primary circuit of a small 100 to 200-volt transformer was connected 
to the 100-volt mains of a supply company. Across the secondary 
terminals was placed a condenser, whose capacity was 2 microfarads, 
in series with an adjustable resistance. On increasing this resist- 
ance it was expected that the primary current would first increase 
and then diminish. It was found, however, that when the adjust- 
able resistance was zero, the current in the primary was 0.67 am- 
pere. As the resistance increased the primary current diminished, 
attaining a minimum value of 0.62 ampere when the resistance was 
35 ohms; it then increased to a maximum value when the resist- 
ance was 1,500 ohms, and finally diminished to 0.74 ampere, its value 
on open circuit when the resistance was infinitely larger. ‘The second- 
ary current, of course, continually diminished when the resistance 
was increased. The alteration of the shape of the current wave was 
proved by the ratio of the volts at the condenser terminals to the 
secondary current continually increasing as the resistance in the 
circuit was increased.—Lond. Elec. Rev., May 30. 


Electric Waves and the Human Brain.—Co.iins.—An illustrated 
account of experiments concerning the effect of electric waves upon 
the human brain, which show that cohesion of the brain cells in 
“mammals” after death and in life, and also in “man” after death, 
takes place under the action of electric waves. From facts in which 
nervous poeple were affected in a certain way by thunderstorms, he 
concludes that cohesion of the brain cells in man in life also takes 
place under the action of electric waves.—Lond. Elec. Rev., May 23, 

REFERENCES. 

Radioactivity of Matter—BrEcQuEREL.—A reprint of a discourse 
delivered before the Royal Institute, and in which he gives a re- 
view of the experimental and theoretical researches, by various in- 
vestigations, of Becquerel and similar rays—Sc. Am. Sup., June 7. 

Coherer.—Det Mar.—An illustrated article in which he describes 
how to make a modern coherer, and gives a brief review of its history 
and theory.—Sc. Am. Sup., June 21. 


ELECTRC-CHEMISTRY AND BATTERIES. 

Electro-Zincing.—Cow rer-CoLes.—An_ illustrated article giving 
some notes on electro-galvanizing. This has been in extensive use 
in ship-building yards for coating steel plates and boiler tubes for 
the last seven years, and the results obtained have been highly 
satisfactory when the work has been electrozinced under proper 
supervision in a plant capable of fiulfilling the conditions necessary 
to obtain an adhesive coating of zinc free from perforations. On 
the other hand, work to be galvanized cold may be placed in the bath 
for an hour or more, and be withdrawn with practically no zinc on 
it, due to a bad electric connection, or to the bath being too acid, or 
to the dynamo having too small a capacity for the size of work 
under treatment. He gives an illustrated description of a regener- 
ative electrogalvanizing plant, which he has recently erected for the 
Vulcan Shipbuilding Company, in Stettin, Germany, for the coating 
of boiler tubes for water-tube boilers and general shipyard work. 
The electrolyte contains 35 ozs. of crystallized zinc sulphate to the 
gallon of water. In practice, it is found very important to keep the 
zincing solution slightly acid, otherwise the zinc coating will not 
be adhesive and will have a tendency to blister. The best proportion 
of free sulphuric acid is about 0.1 oz. to every gallon of water. The 
amount of free acid in solution is quickly determined by using 
capsules of gelatine containing known quantities of alkali. A small 
proportion of lacnoid solution is then added, and if a pink color 
is obtained it indicates the presence of more than 0.1 oz. per gallon 
of free acid. Ifa violet color is obtained, the solution contains less 
than 0.1 oz, of free acid per gallon.—Lond. Elec. Rev., May 23. 


Aluminum Alloys.—An article giving notes on some new alu- 
minum alloys. Guillet has investigated a binary alloy of aluminum 
and tungsten, prepared by the Goldschmidt process; he lias also 
investigated the binary alloys of aluminum with molybdenum, pre- 
paring them by reducing molybdic acid with an excess of aluminum 
in the same way as he did with the tungsten alloys. Lippman has 
examined the alloy of aluminum and antimony, having the compo- 
sition Ar Sb; it melts at 1,080° C., while its constituents melt at 
660 and 630 degrees, respectively; it is, therefore, an exception to 
the rule that alloys generally are more fusible than their ingredients 
separately. Lippmann also found the sp. gr. to be 4.22, the sp. gr. 
of aluminum and antimony being 2.67 and 6.72, respectively; by 
calculation it should have had a density of 5.22, so that a consider- 
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able increase in volume must occur during its production, and it 
forms an exception to Matthiessen’s law. Both Wright and Roche 
state that A1 Sb disintegrates in moist air, and liberates hydrogen 
from water; in fact, none of the aluminum antimony alloys appear 
to be permanent. Boudouard has determined the melting points 
of a long series of aluminum magnesium alloys, of which magna- 
lium is the best known type. Kaempfer states that magnalium turns 
well, can be drilled or milled readily, and does not clog the finest 
files. It is harder than pure aluminum, and cannot be cut with a 
knife. Its tensile strength is from 13 to 15 tons per sq. in. It 
takes and retains a high polish. Its sp. gr. is 2.52, 0.03. Its fracture 
has a fine grain, like that of steel. Siemens and Halske, of Berlin, 
are reported to use it in the manufacture of armatures and for motor- 
car parts; otherwise it seems to have been taken up mainly by 
opticians.—Lond. Elec. Rev., May 30. 


Aluminum Rectifiers—Koenic.—An account of an experimental 
investigation. An aluminum cell behaves like a condenser in parallel 
with a high resistance and in series with a low resistance. Using 
four cells, in the arrangement of Graetz, for the conversion of an 
-alternating current into a pulsating direct current, he found that the 
maximum efficiency increases up to a certain point with increasing 
voltage. In the alternating-current circuit there is a phase difference 
between current and voltage which is greatest at zero load on the 
direct-current circuit, and decreases when the load on the latter 
is increased. He observed that all cells after a while show a growth 
of cylindrical rods of alumina about 7 mm. long and I mm. thick 
after prolonged use, which limits their life—Elek. Zeit., May 29; 
abstracted in Lond. Elec., June 13. 

REFERENCES. 

Development of Electrochemistry—JoHNson.—An article in 
which, after a brief discussion of the modern theories of electro- 
.chemistry, he discusses the industrial development of electroplating 
and electrotyping, metal refining, reduction of ores and production 


of copper, gold, lead, aluminum and sodium, and the manufacture of 
.caustic soda, hypochlorites and chlorates—School of Mines Quart., 
April. 

Industrial Electrolysis of Water—ENGELHARDT.—A long and well 
illustrated paper, in which he gives a review of the different types 
.of apparatus for the industrial electrolysis of water, with com- 
parative tables of cost. He also discusses the different industrial 
applications of the gases produced.—dZeit. Oest. Ing. u Arch. Ver., 
May 9. 

Theory of Electrolytic Dissociation—WiIrcHMANN.—An article 
giving a rather full and concise review of the principles of the 
theory of electrolytic dissociation—School of Mines Quart., April. 


UNITS, MEASUREMENTS AND INSTRUMENTs. 


Capillary Electrometer—Burcu.—An account of a long series of 
-experiments concerning the insulation resistance of the capillary 
electrometer. In many capillary electrometers, if an excursion of 
the meniscus is produced by touching the terminals with a source 
of e. m. f. and then removing it, leaving the circuit open, the meniscus 
returns in a comparatively short time to the position it would oc- 
cupy if the instrument were short-circuited. In other words, the 
charge which is contained in the instrument as long as the meniscus 
is deflected from its zero position, gradually leaks away. The ques- 
tion arises whether this leakage is accidental, like that of the gold- 
leaf electroscope, or essential, in the sense that some small current 
may be necessary to maintain a deflection. His experiments appear 
to show that the latter is not the case. The cause of the leakage is 
two-fold. Part of it is external, as is evident from the marked 
influence of the weather on the insulation resistance; the capillary 
electrometer is necessarily a difficult instrument to insulate. The 
other part of the leakage is internal, due to the fact that the acid 
wets the glass and the mercury does not; there is, therefore, a 
tendency for the acid to creep up between the mercury and the walls 
of the capillary tube. He prefers to have a depth of 8 or 10 cm. of 
mercury in the capillary tube, and 5 cm. in the U-tube type. The 
internal leakage is least when the electrometer is new. He is of the 
opinion that there is no electrolysis, properly so called, in the well- 
made electrometer. Incidentally, he mentions the following method 
of guarding against false readings due to a sticky tube: When an 
electrified ebonite tube is waved to and fro near one of the terminals 


of ihe instrument at open circuit the meniscus in the capillary tube 
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must move up and down by induction, and then return to its original 
position; if it does so freely, the tube is not sticky. In his instru- 
ment the minimum quantity of electric charge required to cause a 
visible movement of the meniscus he found to be 0.01 electrostatic 
unit.—Lond. Elec., May 30. 


Units of Electromagnetism.—Gtorc1i—An abstract of a (Brit.) 
Phys. Soc. paper, on a system of “rational units of electromagnet- 
ism,” somewhat similar to that proposed by Fessenden. He starts 
with a set of three equations, which contain explicitly the four con- 
crete units of e. m. f., m. m. f., electric current and “magnetic cur- 
rent,” together with that of “activity,” and considers them as funda- 
mental in electromagnetism. Two fundamental units are required 
to express these quantities, and their product must reproduce the 
mechanical unit of activity. If the watt is assumed as unit of ac- 
tivity, there are two existing units, the volt and the ampere, which 
satisfy the condition, and may be considered fundamental. All con- 
crete units in electricity and magnetism can be expressed in terms 
of these and the second as unit of time. In order to complete the 
system, a unit of length is required. The meter and kilogram are 
consistent with the watt, and putting them together with the units 
enumerated in the paper, he has built up an absolute meter—kilo- 
gram—second system, which comprises electric, magnetic and me- 
chanical measures in a consistent way. In the discussions, Swin- 
burne remarked that most physicists who love simplicity would be 
glad to get rid of 47, but schemes for suppressing it generally 
moved it somewhere else. If a change in units were to be made, it 
would be an advantage to get rid of the terms e. m. f. and m. m. f. 
Everett gave some mathematical explanations of the paper.—Lond. 
Elec., May 30. 

REFERENCES. 

Ballistic Measurement of Hysteresis ——StArLE.—A long illustrated 
and chiefly mathematical paper. In a former paper he described a 
method by which the energy lost through magnetic hysteresis, for 
a given range of the magnetic force, can be measured by the throw 
of a ballistic electrodynamometer as rapidly as changes of magnetic 
induction can be measured by the throws of a ballistic galvano- 
meter. He now works out all the details and gives the complete 
mathematical theory of the method.—Lond. Elec., May 9, 23. 


Insulation Measurements.—CLAupE.—An article in which he ex- 
plains an older mathematical theory of the late Hess on the constitu- 
tion and behavior of the dielectric in a cable, with some conclusions 
concerning the measurement of insulation. He illustrates Hess’ theory 
by a mechanical model, which is based upon the hydraulic analogy 
of a condenser.—L’/nd. Elec., March 25. 


Meters.—An illustrated description of the latest improved type 
of Ferranti direct-current meter.—Lond. Elec., May 30. 


TELEGRAPHY. TELEPHONY AND SIGNALS. 


Telephone and Telegraph Circuits on the Same Pole Line.—Ktn- 
seY.—An abstract of and comments on his paper, read before the 
Dublin section of the (Brit.) Inst. Elec. Eng., on “railway blocks 
and telegraphs; recent practice.” In this paper he describes the 
following method of combining telephone and telegraph circuits 
which run on the same pole line, so as to obviate inductive disturb- 
ance of the former, without more wires than would be required for 
a single-wire circuit for each. The arrangement is shown in the 
adjoining diagram. The two line wires are joined at each end 
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DIAGRAM OF CONNECTIONS. 
through similar windings of the transformers, and the telegraph 
line is connected to the centers of the same winding at each end. 
The telephone sets are connected in the other windings of the re- 
spective transformers. If the telephone line wire is led off the line 
of poles carrying the telegraph wire, the transformer is placed at the 
junction pole, and one end of the winding connected with the 
telephone is earthed there, the other end being connected to the 
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continuation of the telephone line wire, and earthed through the 
telephone set as usual. The two line wires are in parallel so far as 
the telegraph currents are concerned, and the differential action of 
the transformer windings to these currents prevents disturbance to 
the telephone, which has a metallic circuit up to the transformer 
at the far end. Disturbance from other wires is prevented by cross- 
ing the line wires in the usual way. Obviously, the two line wires 
must have the same resistance in order to prevent disturbance of 
the telephone by the telegraph currents.—Lond. Elec. Rev., May 23. 


Coherer for Wireless Telegraph—Branity.—A description of a 
new type of coherer, consisting of a steel tripod with slightly 
ozidized feet, standing on a plate of polished steel. The oxidation 
is carried out at a fixed temperature, and remains in the same state 
for months. The receiving circuit contains this tripod coherer, and 
cperates a Claude relay, which brings an accumulator circuit into 
action. The Morse connections are so arranged that, after the signal 
has been recorded, the recorder, in returning to its normal position, 
communicates a slight shock to the tripod, which decoheres it and 
makes it ready to receive the next signal. The tapping device used 
by Marconi is thus rendered superfluous. The feebleness of the 
shock required renders it possible to increase the speed of trans- 
mission. The coherer is shielded from the influence of the sparks 
of its own transmitter by the attraction of an auxiliary electro- 
magnet, which serves to lift the tripod very slightly off the steel 
plate while signals are being sent out. He claims that the new 
coherer is more regular in function than any other coherer, and 
that it has the same sensitiveness as any other coherer used for 
Morse signalling —Comptes Rendus, May 26; abstracted in Lond. 
Elec., June 13. 


Automatic Felephone Exchanges—DoMMERQUE.—An article in 
which he discusses in detail the claim that low telephone rates could 
be obtained by using automatic exchanges, as the expense for oper- 
ators is done away with. He denies this, and raises the following 
fundamental objections ‘to automatic exchanges. The subscriber has 
to do his own operating, which is not to his liking. The central 
office mechanism is extremely complicated. Local battery is used for 
transmission instead of central energy, while the whole tendency 
of modern telephone engineering is towards centralization of me- 
chanism and energy, instead of subdivision, as occurs in the auto- 
matic system. The Western Electric Company is said to have ex- 
perimented with all forms of automatic exchanges, and to have to- 
day better automatic systems than other companies, but after ex- 
tensive experiments it was decided that it would be impossible to 
manufacture and maintain automatic exchanges and give proper 
service—T el. Mag., May. 


REFERENCE. 


American Institute——An article giving brief biographical sketches 
of the organizers of the Am. Inst. Elec. Eng.—Elec. Rev., June 14. 








New Books. 





Die ELEKTRISCHEN EINRICHTUNGEN DER EISENBAHNEN. By R. 
Bauer, A. Prasch and O. Wehr. Vienna: A. Hartleben. 431 
pages, 318 illustrations. Price, 6 marks. 

The authors have prepared this volume with special reference 
to the requirements of the signallers and telegraphists employed on 
the German and Austrian railways. No attempt is made to develop 
the theory of the apparatus described, beyond the necessities of 
apprehension. In fact, the theory of magnetism, so far as it is 
developed, is archaic, and such as existed in books on physics thirty 
years ago. The practical descriptions of the apparatus are excellent 
and lucid, the diagrams of connections simple and clear, and the 
classification orderly and convenient. No other book that we have 
seen gives so clear and comprehensive a description of the various 
signalling, automatic and semi-automatic railroad telegraph sys- 
tems of German-speaking countries. 

The first section of 67 pages is devoted to outlines of electric and 
magnetic theory. The second section of 72 pages deals with railroad 
telegraphy. The third section of 170 pages treats of the various 
electric block and signal systems. The fourth section of 34 pages 
covers telephony, while the fifth and last section of 47 pages is de- 
voted to the treatment, care and operation of railroad electric ap- 
paratus in general. For the particular purpose to which the book is 
devoted, it is invaluable. 
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Hanpb-Book For StrEET RAILWAY ENGINEERS. By H. B. Andrews. 
New York: John Wiley & Sons. 202 pages, 41 illustrations. 
Price, morocco, $1.25. 

This little book is a convenient size to go in the pocket, and con- 
tains 14 chapters comprising the following information: 

Chapter I is devoted to mensuration, and covers such mathematical 
computations as are likely to be used in railway work. It gives the 
formule briefly, and presupposes a knowledge of mathematics. 
Chapter II is devoted to circular curves which are used in track 
laying, and Chapter III to compound transition curves. These curves 
are illustrated, and methods and formule are submitted for obtain- 
ing the lengths of chords and arcs. Chapter IV carries this matter 
up still further, having particular reference to track curves, eleva- 
tion of rails, and the method of laying out such curves from a prac- 
tical standpoint. Chapter V contains miscellaneous information with 
reference to track construction, tables, specifications for rail, cost of 
track construction, and similar data. 

Chapter VI is devoted in the first part to well-known formule in 
applied mechanics, which are important in car construction and truck 
design. It closes with a diagram showing standard weights for street 


‘railway cars, giving truck spacing. Chapter VII is devoted to the 


strength of materials used in street railway work, but curiously 
enough nothing is said about concrete, which is such an important 
material in power-house and track construction. This is an evident 
oversight, as it should have been given several pages. Chapter VIII 
is devcted to data for estimating, and includes a few pages relating 
to the determination of the necessary work for various kinds of 
track construction. .It does not comprise any commercial figures. 
This is also an opportunity lost for making the book particularly 
valuable. The engineer is often required to give rough estimates 
at short notice, and commercial data for this purpose is difficult to 
obtain. 

Chapter IX is devoted to electrical information, and is prefaced 
by a definition and review of the common electrical terms, and fol- 
lowed by copper wire tables and the method of calculating feeders. 
There is also included a system for computing the horse-power 
necessary for propelling railway cars. The author devotes several 
pages to the subject of aluminum for electrical conductors, which 
is important information not generally to be found in hand-books 
of this character. This latter feature comprises Chapter X. Chapter 
XI is devoted to railway storage batteries, and is quite complete as 
far as the small number of pages allotted to this subject can make 
it so. Chapter XII is devoted to tables relating to rail curvatures, 
length of circular arcs and chords, decimal equivalents in feet per 
fractional part of inches, and a five-place table of natural sines, 
cosines and tangents for every degree and minute of the quadrant. 


Chapter XIII treats of percentage between expenditures and gross 
receipts of street railways in Massachusetts apparently compiled from 
State reports. Chapter XIV is a buyers’ directory, which is very 
limited, comprising only 21 names. This does not even cover the 
different supplies to be had in the railway field, and less than one- 
tenth of one per cent. of those in the railway supply business. It 
can hardly be seriously considered. 

Taking the book as a whole, it may be said that the writer gives 
much valuable information, but he has tried to cover too much in 
an extremely limited compass, with the result that some of the im- 
portant subjects taken up are considered in the merest outline. The 
most valuable features are the chapters relating to curves, and there 
are also some useful tables and tabulated information. The remainder 
of the book is devoted to data which is to be found in almost any 
electrical or mechanical band-book. 





Directory of Electrical Societies, Etc. 





AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. Next 
meeting, Pittsburg, June 28 to July 3, 1902. 


AMERICAN ELECTOCHEMICAL Society. Next meeting, Niagara Falls, 
N. Y., Sept. 15, 16 and 17, 1902. 


AMERICAN STREET RAILWAY ASSOCIATION. Next meeting, Detroit, 
Mich., Oct. 8, 9 and 10, 1902. 


ASSOCIATION OF EpIsoN ILLUMINATING CoMPANIES. Next meeting, 
September, 1902. 


CANADIAN ELECTRICAL ASSOCIATION. Next meeting, Toronto, Ont., 
1903. 
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ELectricaAL ConTRACTOoR’s ASSOCIATION OF New York. Semi- 
Annual meeting, Hotel Ten Eyck, Albany, N. Y., July 15, 1902. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION. Annual meeting, 
Hotel Walton, Philadelphia, July 16, 1902. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRICIANS. Next 
meeting, Richmond, Va., Oct. 7, 8 and 9, 1902. 

NATIONAL Evectric Licgut Association. Next meeting, Chicago, 
May, 1903. 

EW YorRK STATE STREET RAILWAY ASSOCIATION. Next meeting, 

Caldwell, N. Y., Sept. 9 and 10, 1902. 

OLp-TIME TELEGRAPHERS’ ASSOCIATION AND UNITED STATES MILI- 
TARY TELEGRAPH Corps. Next meeting, Salt Lake City, Utah, Sep- 


tember, 1902. 
SocIETY FOR PROMOTION OF ENGINEERING EpUCATION. Next meeting, 


Pittsburg, June 28 to July 3, 1902. 

THE AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Annual meet- 
ing, Hotel Kaaterskill, Catskill Mountains, N. Y., Sept. 2, 3 and 4, 
1902. 


Lozier Lunch at the Lawyers’ Club. 





Mr. Robert T. Lozier, who for some years past has been managing 
with great success the business of the Bullock Electric Manufacturing 
Company at its New York offices, and has pushed its trade vigor- 
ously at home and abroad, has been called to the Cincinnati head- 
quarters by Mr. Bullock to take entire charge of the sales depart- 
ment. He left on Saturday to assume his new duties, and in order to 
wish him prosperity in his larger sphere of responsibility, some 25 
or 30 of his more intimate friends gathered at 1 p. m., at the Lawyers’ 
Club for lunch, in one of the private dining-rooms, which certainly 
was never filled by a more enthusiastic party. Among those as- 
sembled to express their sentiments toward this talented and amiable 
young New Yorker, who in addition to his business work, has done 
admirable service for the American Institute of Electrical Engineers, 
as a member of various committees, were Messrs. W. E. Baker, the 
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well known electric railway engineer; G. U. G. Holman, of the Que- 
bec Electric Companies; P. Torchio and H. Stephenson, of the New 
York Edison Company; E. S. Keefer, of the Western Electric Com- 
pany; H. B. Coho, of the Electric Storage Battery Company; Capt. 
D. S. Hough; J. L. Hall, F. Saxelby and W. T. Spellmire, of the 
Bullock Company; A. K. Warren, of the Brooklyn Rapid Transit 
Company; E. R. Knowles and H. Alexander, the electrical engineers ; 
T. C. Martin, ELectricAL WorLD AND ENGINEER; and Messrs. H. D. 
Babbitt, S. H. Evins, H. W. Doubrava, C. D. Zabriskie, C. E. Pick- 
ett, B. W. Payne, N. B. Payne, L. Comstock, C. V. Edwards, H. C. 
Cushing, Jr., H. H. Pennock, H. T. Maury, etc., etc. 

Among the speakers were Messrs. Holman, Hough, Alexander, 
Martin, Spellmire, Coho, Warren, Zabriskie, Pennock and Hall, and 
their emphatic remarks had the effect of making Mr. Lozier’s cheeks 
assume the color of his necktie. In response to all the kind things 
said about him, Mr. Lozier spoke of the pride he had always felt in 
electrical work ever since he had managed Mr. Edison as his office 
boy; and in outlining electrical engineering development even during 
his own short term of activity, he expressed strong belief in its op- 
portunities as a career for every hard worker. During the lunch, Mr. 
Lozier received a set of silver-backed hair brushes from his col- 
leagues in the New York office; and it was not till 4 p. m. that the 
gathering broke up with three ringing cheers for the new Cincin- 
natian. 
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The New Telephone Exchange at Saratoga, N. Y. 


The independent telephone exchange recently installed at Sara- 
toga, N. Y., is one of the most interesting complete equipments evolved 
of late. While it differs to no great extent in its main principle or 
working from other like successful systems, it embodies, however, 
in the construction of its parts, an unusual number of new 
features that are of importance to the durability and efficiency of a 
telephone system. The equipment is manufactured and installed by 
the International Telephone Manufacturing Company, Chicago. 

The main switchboard, shown in Fig. 1, is a full central energy 
lamp signal multiple board with double supervisory clearing out 


Fic, 1.—CENTRAL ENERGY MULTIPLE SWITCHBOARD, SARATOGA TELEPHONE COMPANY. 
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lamps. It is built with a frame capacity for 2400 lines, with a present 
equipment for 500 subscribers’ lines. The frames are eight-panel 
iron sections arranged for three operators’ positions. They are con- 
structed of angle-iron well braced, to make them strong and rigid. 
The sections are so arranged that when joined they have the appear- 
ance of one solid frame. All parts of the front and side, other than 





FIG. 2.—ANSWERING JACK. 


the space for the jacks and signals, are covered with highly polished 
dark-finish solid mahogany cabinet work. The back of each section 
is provided with a dust-proof roller curtain of heavy canvas covered 
with dark red felt. 

The plug board and the panel back of the plugs, which contains the 
pilot lamps, are covered with mahogany-stained leather belting. At 
the top, in front of each section, is mounted an Acme trough reflector 


in each section. The multiple jacks are duplicated in every six panels, 
thus greatly reducing the space necessary for an operator to reach in 
making a connection. Each 100 multiples in a panel are separated by 
a white holly strip, and are blocked by a white line in four columns 
of five jacks to the bank. The banks of jacks and signals are set into 
the panels and firmly clamped to the iron frame, in front, by a toggle 
screw placed under the stile strip. Any one bank may be readily re- 
moved without entirely taking out the binding screw. The stile strips 
are easily removed and replaced. 

The base of the bank of jacks and signals, by which each end is 
clamped to the iron frame, is of one piece of one-eighth-inch sheet 
brass, properly formed and extending through the entire front piece of 
the strip. In the jacks this bar base is provided with holes of sufficient 
size to receive a hard rubber bushing, with its inner diameter of the 
same size as the holes in the front and back hard rubber strip, through 
which are placed the jack ferrules. The ferrules are screwed into the 
bottom connection spring, firmly holding the springs and clamping the 
three parts of the front piece. 

The ringing and listening keys are set on the key-shelf with all 
their contact points toward the front, and the one key cable which 
connects all the terminals along the bottom, when the shelf is raised 
for inspecting the working parts, as shown in Fig. 4. In each position 
are also placed a pair of circuit-changing keys for four-party selective 
ringing line use, for which the entire board is equipped. 
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Fic. 4.—RINGING AND LISTENING Keys. 


with incandescent lamps. These reflectors are adjusted so that the 
light may be thrown properly on the front of the board. The trans- 
mitters are mounted on a nickel-plated brass octagon-shaped adjust- 
able arm, provided in front with nickel-plated cord pulleys set in 
oxidized hangings. The arm passes through an oxidized plate, which 
forms also an escutecheon on each side for the transmitter cords. 
The arm is guided and held in proper position by an angle arm fas- 
tened in the rear of the board. Each operator’s position is provided 
with three pilot lamps, one to indicate when a call is received, one 
when a disconnect signal is given, and one when an operator rings a 
subscriber. 

The key-shelves are made of five layers of wood, two layers with 
their grain running crosswise, and the remaining three lengthwise. 
The shelves are hinged so that they may be raised for inspecting and 
testing the keys and wiring. The key-shelves are provided with a 
spring lock for fastening and are opened with a key. The plugs and 
double supervisory clearing out lamps are mounted on the mahogany- 
stained leather-covered board, back of the key-shelves. 





FIG. 3.—LAMP LINE SIGNALS. 


In the front of the trough of the board under the key-shelf, in each 
position, are mounted a pair of spring jacks, for operator’s receiver 
connecting jacks. The answering jacks and lamp line signals (shown 
in Figs. 2 and 3) are placed alternately in strips of ten, with 100 to 
the position. They are arranged in columns of five strips, or 100 sig- 
nals in two panels, leaving one vacant panel between the operators 


The supervisory signal lamps are mounted similarly to the line 
signals. The lamps are placed in a fibre tube, which is provided at 
its top with a collared setting holding the opalescent jewel. The glass 
jewel is protected from impact with the plugs by an arched wire fas- 
tened to the collar of the setting. This arched wire protector also 





FIG. 5.—POWER PLANT. 


serves as a handle, so that the tube, with lamp, may be readily re- 
moved and replaced at any time, from the top of the board. This 
form of construction leaves the glass jewel flush with the top of 
the board, and absolutely avoids any accumulation of dust in these 
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parts. The bottom of the lamp-holding tube is slotted to form a 
guide and leave openings for the lamp jack contact points. 

The supervisory lamp jacks are permanently mounted and wired on 
the bottom of the board. All line relays, cord relays and operator’s 
set relays are mounted on the relay rack. In the back of the main 
switchboard, no relays, condensers or coils of any kind can be seen. 
All like apparatus is placed together. 

Fig. 5 shows the complete power plant for the exchange. The bat- 
tery plant consists of a set of chloride accumulators with cells of 
lead-lined wooden tanks. The battery rack is constructed of heavy 
angle iron and channel iron, well braced to make it strong and rigid. 
The batteries are set on shelves of heavy slate slabs, supported on 
the angle iron crossbars of the rack. The power switchboard shown 
in front of the battery rack is constructed of a heavy marble slab 
containing the switches and instruments and mounted on a stand 
built of heavy angle iron, all suitably braced. 

At the top of the board are mounted two Weston ammeters and 
one volt meter. Immediately below the reading instruments is mount- 
ed a voltmeter switch. In this switch the contact points of opposite 
polarity are mounted on separate slabs of slate, which are fastened 
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FIG. &.—WALL INSTRUMENT. 





FIG. 6.—MAIN AND INTERMEDIATE RACK. 


on the back of the switchboard. The switch is controlled from the 
face of the board by a hand wheel and index plate. This switch gives 
a positive knife-switch connection, and does not depend on the un- 
certain pressure of small springs for the contacts. On the center 
of the board are mounted necessary knife switches for controlling 
the entire system. At the bottom of the power board are mounted the 
bus bars and D. & W. lightning arresters. Immediately above the bus 
bars in the center is mounted a circuit breaker. Between the circuit 
breaker and the knife switches are mounted the rheostats, which are 
provided, on the face of the board, with a small hand wheel and dial 
plate similar to the voltmeter switch. All metal parts on the face 
of the power board are copper-plated and highly polished. The 
power equipment consists of a 2-hp Wagner motor, directly connected 
to a 2-hp Roth charging dynamo, for the charging set. For the 
ringing set is furnished one Roth combination generator, and a half- 
hp Wagner motor. The combination generator may be operated from 
the motor or from the storage battery set. The power machine tables 
are constructed of heavy angle iron and channel iron, strongly 
braced, on which is mounted a heavy wood frame supporting the 
base of the machines on heavy solid rubber balls. 

Fig. 6 shows the combination main and intermediate rack, with heat 
coil protectors. The desk telephone, as shown in Fig. 7, is constructed 
with all of its metal parts of heavily nickel-plated, highly polished cast 
brass. The switch is mounted in the head of the pedestal with all its 
contact springs, for both sides of the circuits, mounted in hard rub- 
ber, perfectly insulating the circuit from the pedestal and 
hook, and avoiding the use of any of the exposed metal parts 
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for any part of the circuit at any time. The contact springs are of the 
best German silver and are provided with platinum contacts. The 
springs and contacts are so arranged that they form a positive sliding 
connection at all times. The hook-restoring spring is of heavy Ger- 
man silver sheet, and is formed to pass around the pedestal on two 
sides. This construction gives a double spring and furnishes a re- 
storer three inches in length, making a very live and durable switch, 
and avoiding the use of a small exposed spiral spring under the 
switch hook. The switch springs and the restoring springs are 
covered with a brass tube cap to completely conceal the working parts, 
together with all connecting cords and wires. 

The pedestal is provided with an adjustable head for the trans- 
mitter, so it may be raised up and down. This adjustable head is 
provided with a concealed stop for allowing its adjustment the proper 
distance only. The transmitter cords taken directly from the front 
and back electrodes, pass through the head and the pedestal into its 
base, and terminating in properly mounted binding posts. The in- 
duction coil is mounted on a neatly constructed, heavily japanned 
metal base. The cord terminals are supported on a fibre insulated bar 
mounted on the induction coil base. 

The wall instrument shown in Fig. 8 is constructed with the usual 
backboard with shelf. The induction coil is mounted in the base of 





FIG. 7.—DESK TELEPHONE. 


the arm. The coil box is provided with a false bottom, to which 
it is hinged and locked. The false bottom is permanently fastened 
to the backboard and can be conveniently opened for inspecting and 
testing the working parts. All wire terminals and connecting wires are 
mounted in the coil box, and are fully concealed when the box is 
closed. On this instrument, as well as on the desk set, there are 
no exposed metal parts, binding posts, screws or connecting wires 
that form any part of the circuit at any time. 





Telephone Switchboard Manufacturing in New England. 





The Couch & Seeley Company, of Boston, Mass., in its factory 
of 30,000 feet of floor space devotes an entire floor, or 10,000 square 
feet, wholly to switchboard work. Its switchboard line includes 
both central energy and magneto-call types for both transfer 
and multiple systems, toll line boards, hotel and small private 
plant apparatus, with complete facilities for building equipment 
to any specifications. Another department is occupied wholly in 
making central energy and magneto-call. types of telephones, with 
a capacity for producing 100 complete instruments per day. An- 
other department'is given over entirely to “interior” apparatus, 
of which the company makes a large line, including automatic 
intercommunicating systems and similar types for every con- 
ceivable purpose. The personnel of this company is composed of 
the following: Francis H. Whitman, president; Raymond L. 
Whitman, treasurer, Elisha B. Seeley, general manager. 
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Mordey-Fricker Electricity Meter. 





At the Royal Society Conversazione, on May 14, there was 
shown a new and very simple electricity meter differing in prin- 
ciple and mode of action from other types of meters in use. 
The meter is the invention of Mr. W. M. Mordey and Mr. G. C. 
Fricker, and is suitable for either direct or alternating current. 
It may be described as a combination of an ordinary clock with a 
galvanometer coil surrounding a soft iron needle. Its con- 
struction will be readily understood from the illustrations in con- 
nection with the following description : 

Fig. 1 shows the meter complete in its case. Figs. 2 and 3 
are back and front views with the cover removed. Fig. 4 shows 
one coil of the winding removed, revealing the “armature.” Two 
examples were shown at the Conversazione, a 20-light and a Io- 
light meter. The illustrations are from photographs of the for- 
mer. 

The meter consists of a clock deprived of its hair-spring and 
carrying on its balance-wheel shaft a disc of slate on which a 
few pieces of iron wire or iron strip are fixed in the manner of 
a compass card. This disc is surrounded by a fixed coil of wire, 
conveying the current to be metered. The disc acts as a variable 
hairspring. The iron which it carries is magnetized more or 
less strongly by the current, a directive action being exerted in an 
opposite sense to that acting on a galvanometer needle, that is to 
say, tending to bring the iron needle to a central or axial position 
in the coil. This action, in conjunction with the ordinary action 
of the driving spring of the clock, causes the disc to oscillate at a 
rate proportional to the current. The meter does not go at all 
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8-cp. lamp. The pressure drop due to the resistance of the coiP 
is about 0.7 per cent. on full load. 

The winding-up of the clockwork is a very simple matter, as 
one winding is enough to last for about three months on installa- 
tions of the kind for which the instrument is intended. As the 
clock does not go at all when no current is passing, the running- 
down of the spring is very slow. For this reason it has not been 
thought necessary to introduce the complication of an automatic 
self-winding gear. As it is the practice for meter inspectors to 
visit all meters at least once a quarter, and as the operation of 
winding up takes the inspector only a few seconds and will not 
necessitate any extra visits on his part, it will probably be ad- 
mitted that there is no practical objection on this score. The 
question of the life of the clockwork is of some importance. An 
ordinary eight-day clock movement is used, but as at the average 
speed of the meters, the clock for each wind-up runs for about 
three months, it will be evident that the life will be much greater 
than that of an ordinary clock. 

These instruments are intended especially for small installations 
of lamps which now in many places form a large proportion of the 
new work that is coming on central stations, installations, say, of 
twelve to thirty lamps. So long as the same range is used they 
may, however, be equally used for much larger loads, such as, 
for example, motors of 10 to 20-hp, on which the minimum load is 
not less than one hp. For such cases as they are readily calibrated 
to read directly in units, they are likely to be of use for power 
purposes. 

It will be seen that this meter is not of a type similar to any 
meters in use. Meters may be divided into a number of classes, 
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when no current is passing; there then being no directive action 
on the iron, the disc comes to rest at one or the other extreme 
of its arc of oscillation. 

The balance-wheel shaft is carried on a footstep jewel, but in 


order to relieve that jewel of pressure and prevent risk of injury’ 


to it, a torsionless silk fibre suspension is used attached to the 
shaft by a bent wire spring; thus practically the whole weight 
of the shaft and disc is taken off the jewel. This suspension is 
not essential. The meter works quite well without it. It is 
used simply as a safeguard against damage to the jewel and con- 
sequent interference with the running of the meter, such as might 
otherwise result from long-continued use. 

The meter is an ampere-hour meter, but for use on constant- 
pressure circuits the counter, which is geared to the clock, is 
arranged to indicate the consumption directly in kilowatt-hours. 
The base of the instrument is provided on one side with a seal- 
ing chamber to which access is obtained by a movable plate at 
the bottom, the wires passing through holes at the sides. 

These meters are suitable for either direct or alternate current. 
They may be wound for any pressure. An important feature is 
that with alternate currents there is no “frequency error,” the 
constant being the same for all practical frequencies. As it is 
found in practice that on many installations a considerable loss 
to the central station results from inaccurate records of very 
small and long-continued loads, these meters are made to record 
the smallest loads met with in practice, such as one 5-cp, or one 


such as commutator motor meters, induction motor meters, mer- 
cury meters, electrolytic meters, differential clock meters and 
periodic integrating clock meters each class having several rep- 
resentatives; but the present meter is the first practical 
example of a type consisting of a single simple clock which does 
not go at all when there is no current, and when there is cur- 
rent, goes at a speed proportional to that current. The meter is 
being made by the British Insulated Wire Company for the 
Mordey-Fricker Electricity Meter Company, Ltd., of Grosvenor 
Mansions, Victoria Street, S. W. 


Illuminations in a Canadian Hotel. 








In connection with the recent meeting, at Quebec, of the Can- 
adian Electrical Association, the headquarters were established at 
the beautiful Hotel Frontenac, and the occasion was seized for 
some very effective special lighting, both inside and outside the 
building. The work was done by the National Electric Improve- 
ment Company, of New York City, through Mr. Russell Spaulding, 
who installed no fewer than 4,500 lights with the “Elblight” sys- 
tem. 

The interior of the Chateau Frontenac was decorated with green 
Elblight cable and about 2,500 lights. Various electrical lighting 
boards bearing the insignia of the association were distributed in 
the lobbies of the hotel. Hearts, circles and other designs, made of 
Elblight strips, and boards bearing various ornamental designs, 
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such as bunches of grapes, shields and emblems, illuminated by the 
system were disposed effectively. The banquet of the association 
was profusely decorated with Elblight cable and miniature lamps, 
which were so well appreciated that about fifty per cent. of them 
were taken away by the guests as souvenirs. 

In addition to this, the Dufferin Terrace, one-third of a mile 
long, was festooned from end to end with Elblight cable and 2,000 





FIG, I.—ILLUMINATIONS IN CHATEAU FRONTENAC, 


lamps, blue, white and red, the French national colors. The sight 
was a beautiful one, and the view from Point Levis, across the 
St. Lawrence River, was one to be long remembered, but very 
difficult to photograph successfully. 





FIG. 2. ILLUMINATIONS IN CHATEAU FRONTENAC. 


The entire lot of Elblight material taken to Quebec was bought 
by enterprising residents of Quebec, who intend to use it for decor- 
ations during the important festivities which will be held there this 
summer. The system was generally accepted with much favor by 
experts and engineers attending the convention. 
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Acme Time Switches. 





Attention has been paid in these pages to the development of auto- 
matic controllers of electric lighting circuits, etc., by the Acme Switch 
Company, of Hartford, Conn. There exist many places and instal- 
lations of lights and motors where it is desirable or necessary 
to cut the apparatus in or out at a given time, and when contracts 
are made on a time schedule, a switch that will “call time” is re- 
quisite. We have already illustrated the earlier types perfected by 
the company, and now show the single-pole rotary switch form, de- 
signed for outdoor work, and intended to meet the requirements of 





TIME SWITCH, 


any central station or consumer wishing to control one or two arc 
lights. It has a snap-switch movement, and is made at present in 
I5 and 25-amp. sizes. As a less exacting demand is made upon the 
clockwork in this style of switch, it is and remains in better con- 
dition to withstand the variations of heat and cold, such as are en- 
countered in exterior use of such apparatus. Each switch and 
clock movement is enclosed in a dust-proof iron case, and the door 
of each is provided with lock and key to prevent illegitimate inter- 
ference. 





Protected Multipolar Type Motor. 


The Quaker City Electric Company, of Philadelphia, is placing 
on the market a direct-current type of electric motor for general 
use and also for application in cases where a dust and moisture- 
proof machine is necessary. The motor may be installed in any 
position—on the wall, ceiling and floor—and in any position be 
belted, geared or direct-connected to the load. 

The field magnet is of one piece of open-hearth steel, and the 





ELECTRIC MOTOR. 
field coils are form-wound and interchangeable. The brush holders 
are of a special design; they are radial in action, self-adjusting and 
self-feeding. The bearings are of an improved self-oiling type 
of large surface and having the feed-rings and reservoir immedi- 
ately accessible without the removal of bolts or screws. The 
armature is of the iron-clad laminated type, the coils being 
secured in slots. The machines are wound for I10,'220 or 500 
volts, with shunt series or compound fields. 
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Financial Intelligence. 





THE WEEK IN WALL STREET.—Money was freely of- 
fered, the closing rates being 44% @4™% per cent. for 60 to go days, and 
4% @ 4% per cent for four to six months. In the stock market 
there was limited activity, yet the tone was strong, with advances 
throughout the railway list. The United States Steel stocks 
tended somewhat to recover, although the uncertainty as to the 
outcome of the injunction case was adverse to activity in them. 
Industrials were irregular and traction properties were dull. 
Brooklyn Rapid Transit closed at 675%, being a net gain of 1% 
points, the sales aggregating 15,565 shares. Metropolitan Street 
Railway closed at 148%, ex-div., a net loss of %4-point, the total 
number of shares sold being 4700. In the electric list there was 
comparatively little business, the sales of the General Electric 
aggregating 2010 shares, the closing quotation being 305, ex-div., 
a net gain of I point. This stock moved between 304 and 309 
during the week. Westinghouse Electric, common, was quite 
steady as to price, the closing quotation being 210, which was 
the highest figure of the week and 209 the lowest; the closing 
price represents a net loss of I point. Western Union was weak, 
closing at 89%, being a net loss of 1% points. American Tele- 
phone & Telegraph made a net gain of 134 points, closing at 179, 
which was the highest figure of the week. American District 
Telegraph made a net gain of %4 point, closing at 36% after reach- 
ing 38. In Boston dullness prevailed, General Electric closing at 
1%Z point lower, and American Telephone & Telegraph 3% of a 
point higher. Following are the quotations of July 2: 


NEW YORK 


June 24. July 1. 
American Tel, & Cable.. 87 -- 


Gen. Carriage (n. st’k).. 5% 
American Tel, & Tel....175 163 — 


Hudson River Tel...... 


American Dist. Tel...... 35 38 Metropolitan St. Ry....148 148% 
Brooklyn Rapid Transit. 665% 67% N. E. Elec. Veh. Trns.. — M4 
Commercial Cable ...... = -- ee Se Ee ee 13 124% 
PiOCtHS. HORE. civccces 28 28 IN, ee TOS, ds EE es 604 -— a 
Electric Boat pfd........ 40 40 Tel. & Tel. Co. of Am... — — 
Electric Lead Reduc’n.. 3 2% Western Union Tel..... 80% 87 
Electric Vehicle ........ 714 West, GB. @ MM. Co. .<.<% 210 — 
Electric Vehicle pfd..... 15% 14 West. E. & M. C. pfd.206 — 
General Electric ........ 305 — 
BOSTON 

June 24. July 1. une 24. July 1 
American Tel. & Tel....175%4 163 Mexican Telephone..... 2% 2% 
Cumberland Telephone.. ~- New Eng. Telephone... .146 146 
Edison Elec. Illum..... 280 Westinghouse Elec. .... — — 


Erie Telephone......... Westinghouse Elec, pfd. — — 


General Electric pfd.... 


II | 


PHILADELPHIA 
June 24. July 1. 


American Railways..... 45% as34 Phila. Traction ........ 98% 984 

Elec. Storage Battery... 88 90 FRG, PSCC .ocse sees s%i — 

Elec. nore Bat’y pfd. 88 90 Pa. Elec. Vehicle...... I oes 

Elec. Co. of America.... 7% 5% Pa. Elec. Vehicle pfd... 3 —- 
CHICAGO 


June 24. July 1. June 24. July 1. 


Central Union Tel..... National Carbon pfd... 96% 97% 
Chicago Edison ........ 180* — Northwest Elev. com... 34 ~ 
Chicago 7 cnn se0 se 205 Union Traction ........ 17% 16% 
Chicago Teleph. Co....160 - Union Traction pfd..... a 
National Carbon........ 22% 23 


* Asked. 


CHICAGO ELECTRIC ELEVATED.—The committee on 
local transportation has agreed to recommend that an ordinance 
be granted permitting the Metropolitan West Side Elevated 
Company to build an extension from Market Street to Fifth 
Avenue between Van Buren and Jackson Streets. The ordi- 
nance will also provide for connection with the loop, but officials 
of the company say the new piece of track will be operated as 
a sub-terminal exclusively. They contend that the plan is to 
give the patrons of the wholesale district room to get in the 
cars, which under present conditions are packed to their full 
capacity by the time they get around the loop during busy hours. 
It is estimated that fully 20,000 passengers are forced to take the 
surface lines because of these conditions. The company has 
prepared for the financing of the construction work. About 
$1,500,000 will be spent, and the work is expected to be finished 
before the year’s end. Thirty-seven-year four per cent. gold 
bonds, under a mortgage already executed by the company, 
are to secure the loan. The First National Bank has agreed to 
take the bonds at private terms and pay over the money to the 
company as the construction work necessitates. 


WESTERN UNION AND POSTAL.—It is said that the 
Postal Telegraph-Cable Company earned 8 per cent upon its 





June 24. July 1. 





$15,000,000 of stock last year. The stock is practically all in the 
treasury of the Commercial Cable Company, which company in 
1897 issued $20,000,000 of debenture 4 per cent. bonds, of which 
$15,000,000 were issued to be exchanged for Postal Company stock 
at par. Five million dollars worth of bonds since issued were 
reserved for extension of the Postal lines which now aggregate 
about 200,000 miles. The Western Union has about 1,000,000 
miles of wire. It has a capital stock of $97,370,000 and a funded 
debt of $19,660,000, a total capital of $117 per mile of wire, as 
against a capitalization of $100 per mile by the Postal Co. The 
Western Union earned 57% per cent. upon its stock last year, 
against 8 per cent by the Postal Company. The Western Union 
Company operates 21,934 telegraph offices and 20,259 “other” 
line, “two star” and telephone stations, against 2979 telegraph 
offices and 10,724 “other” line, “two star” and telephone stations 
operated by the Postal Companies. 


WESTERN UNION is having trouble with its operators in 
Chicago, and some loose “strike” talk is heard. Meanwhile, 
improvements are going on. In addition to placing eighteen 
new lines between New York City and Chicago the manage- 
ment intends to do away with the Wheatstone system which 
has been in use on some of the existing lines between the two 
cities, and it is not unlikely, as a result of the change, that some 
operators may be discharged. This may add to the feeling of 
insecurity among the company’s employes, and further the 
sentiment in favor of the formation of a union. The cost of the 
new lines would appear to be provided for in the $3,000,000 
additional bonds which were listed April 9, of which $2,000,000 
were to be used solely for or in case of purchase of improve- 
ments, betterments or extensions of the property and the de- 
velopment and enlargement of the business. 


CONSOLIDATION AT PROVIDENCE.—The Rhode Island 
Company has acquired the property of the Union Traction Com- 
pany, of Providence, the Pawtucket Street Railway Company, and the 
Rhode Island Suburban Railway Company, for a period of 999 
years. The Rhode Island Company has been controlled by the 
United Gas Improvement Company, of Philadelphia. The fol- 
lowing officers were chosen: President, Marsden J. Perry, Prov- 
idence; vice-presidents, S. P. Colt, Providence; Randall Morgan 
and Walton Clark, Philadelphia; secretary and treasurer, Lewis 


Little, Philadelphia; general manager, A. T. Potter, Provi- 
dence. 
VIRGINIA PASSENGER & POWER COMPANY.—The 


street railway, lighting and power companies of Richmond, Va., 
have been consolidated. The merger embraces the Virginia Elec- 
trical Railway & Development Company, the Richmond Trac- 
tion Company, and West Hampton Park Railway Company. 
Major James D. Patton has been elected president. Stockholders 
of the Richmond Traction Company received $50 per share for 
their stock, and the Virginia Electrical Railway & Development 
Company gets $50 per share—the par being $100. About $1,700,- 
000 will be paid in connection with the deal. 


MASSACHUSETTS GAS COMPANIES.—In discussing the 
Boston Gas situation, the United States Investor says: “In the 
reorganization which is to be effected the Massachusetts Gas 
Companies, it is believed, will form the parent company, and in 
the course of time it is felt that the securities of the latter will be 
actively traded in and will constitute one of the features of the 
Boston stock market. Ultimately, also, it is expected that the 
local electric light companies will be included in the great gas 
combination.” 


DIVIDENDS.—Directors of Consolidated Traction of 
New Jersey have declared a dividend of 1% per cent, payable 
July 15. The directors of Electric Storage Battery have de- 
clared the regular quarterly dividends of 11% per cent on both 
the common and preferred stock, payable July 1. 


MONTGOMERY, ALA., LIGHTING.—The Montgomery 
Light & Power Co., for the year ending February 28, shows gross, 
$173,323, and net, $92,943, with a surplus over all charges of $42,- 
880. The gross in 1901 was $154,880, and in 1899 was $136,165. 


INDIANAPOLIS TROLLEYS.—The United Gas _ Improve- 
ment Company, of Philadelphia, has taken over the Indianapolis 
Street Railway Company, of Indianapolis. Its trackage is 120 
miles; capital, $5,000,000, and bonded indebtedness, $9,500,000. 


TOLEDO RAILWAYS AND LIGHTING.—Application has 
been made to the committee on stock list, New York Stock Exchange, 
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to list the Toledo Railways & Light Company, $12,000,-00 capital 
stock. 


STONE & WEBSTER, of Boston, are reported to have ac- 
quired the Jacksonville, Fla., Street Railway properties. 


NEW HAMPSHIRE TROLLEYS.—It is stated that Thomp- 
son, Tenny & Crawford, of No. 25 Broad street, New York City, 
are arranging an important consolidation of street railroads in 
New Hampshire, and it is announced that the underwriting of the 
bonds is now in progress. The proposed company will be known 
as the New Hampshire Traction Company. Charles S. Fair- 
child, former Secretary of the Treasury, will be president. The 
New York Security and Trust Company will act as trustee of the 
bonds. 


C | tell 
ommercial Intelligence. 

THE WEEK IN TRADE.—The unseasonably cool weather 
during the past week has had some effect on retail trade distri- 
bution. Confidence in the outlook, however, is evidenced by the 
continued heavy buying for fall delivery noted in the great grain- 
growing sections of the West. This is reflected in the large in- 
crease in railway earnings, except where in the case of the coal 
roads distribution is paralyzed by the general shut-down of pro- 
duction and consumption. Aside from this single exception, how- 
ever, the general industrial situation has rather improved. Quiet- 
ness in the lumber trade is noted at the principal centers, but 
the mills are firm as to prices and stocks are badly broken. There 
is as much demand as ever for the cruder forms of iron and steel. 
Plates, bars and structural material are active and the latter is 
ordered far ahead. Foreign iron and steel are being bought freely 
and old material is being carefully looked after. Other metals 
are dull and lower, copper and tin being especially very much 
weaker. The business failures for the week, as reported by 
Bradstreet’s numbered 153 as against 177 the week previous and 
196 the same week last year. 


PAWLING & HARNISCHFEGER, Milwaukee, Wis., state 
the demand for electric cranes and hoists remains highly satis- 
factory. The present booking of orders is on the average of one 
crane per day, which fully equals their capacity. There is a no- 
ticeable broadening of inquiries, particularly from the Central 
and Western States, and the prospect for sales in these sections 
looks very good. The foreign demand is better, judging by the 
inquiries within the last month. Prominent among the recent 
purchasers of cranes and hoists are as follows: Pennsylvania 
Railroad Company, West Philadelphia, one 6-ton trolley; Grand 
Crossing Track Company, Chicago, one 75-ton ladle crane with 
25-ton auxiliary trolley; Stanley Electric Manufacturing Com- 
pany, Pittsfield, Mass., for Michigan-Lake Superior Power Com- 
pany, Sault Ste. Marie, Mich., two 15-ton cranes; S. Morgan 
Smith Company, York, Pa., one 10-ton crane; Pressed Steel Car 
Company, Allegheny, Pa., one 5-ton special hoist; The Westing- 
house Machine Company, East Pittsburg, one 10-ton crane; Pitts- 
burg Plate Glass Company, Ford City, Pa., one 3-ton crane; 
Bethlehem Steel Company, South Bethlehem, Pa., one 30-ton 
crane with 10-ton auxiliary trolley, three 2-ton chain block cranes; 
The A. & F. Brown Company, Elizabethport, N. J., one 15-ton 
crane with 3%-ton auxiliary hoist; Jas. B. Clow & Sons, Newcom- 
erstown, O., one 5-ton hoist; American Foundry & Construction 
Co., Hazlewood, Pa., one 5-ton special hoist. Buffalo Foundry 
Co., Buffalo N. Y., two 30-ton cranes with 5-ton auxiliary hoist, 
four 10-ton cranes; Ball Engine Company, Erie, Pa., one 25-ton 
crane with 5-ton auxiliary hoist. 

RECENT WESTINGHOUSE ORDERS.—A steam railway 
40 miles long, the Cincinnati, Georgetown & Portsmouth Rail- 
way, is shortly to be converted from steam to electric traction. 
The Tennis Railway Equipment Company, which has the contract, 
has recently purchased from the Westinghouse Electric & Manu- 
facturing Company two 600-kw alternating-current generators 
and a number of 300-kw rotary converters for supplying current 
to the line. The Coke Oven Blowers in the Buffalo plant of the 
Lackawanna Iron & Steel Company are to be operated by direct- 
connected electric motors. Teu induction motors of 75-hp each 
have recently been purchased by the above-named company for 
this purpose from the Westinghouse Electric & Manufacturing 
Company. Four induction motors of 100-hp each will be used for 
operating the gas cleaning plant, and the machine shop will like- 
wise be driven by induction motors. This company has lately 
bought in all 151 Westinghouse induction motors of from I to 
100-hp each. The Fayette Manufacturing Company will use elec- 
trical power transmission for driving its new plant for the manu- 
facture of refractory brick at Chester, Pa. The entire power for 
the mixing and grinding of the ingredients and for conveying the 
same to and from the various machines and finally pressing them 
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into shape will be furnished by induction motors. The Fayette 
Company has recently purchased from the Westinghouse Com- 
pany a 3-phase equipment, including an engine-type alternator, 
exciter, switchboard, and alternating-current motors aggregating 
290-hp. 

FOREIGN CONTRACTS FOR PELTON OUTFITS.—The 
Pelton Water Wheel Company has secured a contract through the 
Allis-Chalmers Company calling for a 2000-hp. hydraulic plant, 
which is to be constructed near Barcelona, Spain, by the Crisna 
Company, for the purpose of operating a Portland cement fac- 
tory about to be built there with American equipment. There 
will be nine Pelton waterwheels, varying from 24 inches to 94 
in. in diameter. Three miles (some 1,200 tons) of steel riveted 
pipe will also be utilized. The pipe will be of three sizes—25 in., 
28 in., and 31 in. Shipment will be made inside of sixty days. 
The Pelton people, through their New York office, have also 
received an order for a 250-hp. outfit, including 1,500 feet of.24-in. 
pipe for the San Juan Cotton Mills of Puebla, Mexico. Two 
100-hp. wheels have been requisitioned for by the company’s 
Paris agents for the purpose of driving electric light dynamos 
in France and a 200-hp. water-wheel is to be forwarded to 
Bologna, Italy, for a similar purpose. A smaller outfit is to 
be shipped to Dominica, West Indies, for use on a sugar plan- 
tation. 


BREWERY EQUIPMENT.—H. Steinmann, the brewery 
architect, New York, is about to be in the market for the com- 
plete electric euipment—both for lighting and power purposes 
—for the $250,000 brewery and distillery, which he is designing 
for erection at Durban, Natal, South Africa, by the Durban 
Breweries and Distilleries, Limited. The establishment will have 
an initial capacity for turning out 30,000 barrels of lager and the 
same quantity of ale. Everything other than the bricks and the 
mortar will be shipped from the United States. In addition to 
operating the entire machinery in the brewery the electric plant, 
it is intended, will be utilized to furnish energy to light part 
of Durban and the immediate vicinity of that city. The brewery 
and distillery plants, it is expected, will be in active operation 
inside of six months. 


WESTINGHOUSE AFTER SHANGHAI TRACTION 
CONTRACT.—The Westinghouse Electric & Manufacturing 
Company is after the contract for the construction of the elec- 
tric traction system it is proposed to build in the foreign settle- 
ment of the city of Shanghai, China. The lines will be about 
23 miles in length. There promises to be very keen competition 
regarding the contract as according to private cable advices 
received this week from the Far East prominent British, German 
and other European manufacturers have already sent in bids. 
The last day for receiving tenders is June 30. It will probably 
be ten days later than that date before any decision is arrived at 
by the Shanghai municipality regarding the matter. 


RAILS FOR NEW ZEALAND AND LONDON.—tThe electrical 
engineering and contracting firm of J. G. White & Company, of 29 
Broadway, which concern, through its London interests, recently 
secured the contract for the construction of the electric traction sys- 
tem at the City of Auckland, New Zealand, is about to make a 
substantial shipment of steel rails for that road. The rails have been 
manufactured by the Lorain Steel Company Next week the J. G. 
White people will forward several carloads of Lorain special track 
work for the London County Council Tramway, South London. 


WATERPOWER PLANT FOR LYNCHBURG, VA.—J. J. 
Kennedy, consulting engineer, 52 Broadway, New York, is about to 
issue specifications for a waterpower plant to be built on the James 
River about four miles from Lynchburg, for lighting and traction 
use in that city. The plant will be a 3500-hp one, but in the mean- 
time it is proposed to utilize only 2000-hp. There will be three 750-hp 
turbines and the same number of 500-kw generators. The plant will 
be constructed by the Lynchburg Water Power Company, of which 
Mr. R. D. Apperson, of Lynchburg, is president. 


ELECTRIC LIGHT PLANT FOR CUBAN PLANTATION 
—O. B. Stillman, No. 80 William Street, New York, has been 
awarded the contract for the construction of the $800,000 sugar 
factory, to be erected by the Cape Cruz Construction Company 
near Manzanillo, located on the southern side of Cuba. He will 
be in the market almost immediately for a complete electric 
lighting plant for installation on the plantation. 

AUTOMOBILES FOR THE FAR EAST.—The export house of 
Bruhl Brothers, 54 Maiden Lane, is about to place soome substantial 
conracts for automobiles, which are to be shipped principally to 
Shanghai and Yokohama. 

ELECTRIC POWER IN RAILWAY SHOPS.—The Central 
Railroad of New Jersey is erecting a large repair shop at Eliza- 
bethport, N. J., which will be equipped with an extensive electrical 


plant. 
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EXPORTS OF ELECTRICAL MATERIALS.—The following 
are the exports of electrical materials and machiuery from the port 
of New York for the week ending June 28: Antwerp—34 pkgs. mate- 
rial, $841. Brussels—3 pkgs. material, $270. Brazil—14 pkgs. ma- 
chinery, $222; 7 pkgs. material, $456; 5 pkgs electrical machinery, 88; 
17 pkgs material, $887. British East Indies—7 pkgs material, $725; 3 
pkgs. machinery, $110. British Guiana—13 pkgs material, $389; 1 pkg. 
machinery, $90. Barcelona—2 pkgs. materia’ $50. Bremen—6 pkgs. 
material, $88; 1 pkg. machinery, $65. British Possessions in Africa— 
go pkgs. machinery, $1,476; 38 pkgs material, $2,525. British West 
Indies—69 pkgs. material, $1,281. China—19 pkgs. material, $350. 
Central America—78 pkgs. material, $2,967. Chili—23 pkgs. material, 
$779. Cuba—26 pkgs. machinery, $7,928; 126 pkgs. material, $3,560. 
Genoa—35 pkgs. machinery, $2,397; 7 pkgs. material $236. Gibral- 
tar—1 pkg. machinery, $75. Glasgow—14 pkgs. material, $758; 20 
pkgs. machinery, $1,860; 44 pkgs. cable, $17,497. Hamburg—8 pkgs. 
machinery, $329; 9 pkgs. material, $300. Havre—i1 pkgs. material, 
$500; 19 pkgs. machinery, $2.094. Hull—18 pkgs. machinery, $1,025. 
Japan—85 pkgs. material, $6,361; 21 pkgs. machinery, $3,352. Lon- 
don—6 pkgs. meters, $5,225; 187 pkgs. machinery, $9,779; 255 pkgs. 
material, $3,566. Mexico—go pkgs. material, $2,258; 7 pkgs. machin- 
ery, $501. Manchester—1 pkg. material, $18; 47 pkgs. machinery, 
$3.705. Marseilles—11 pkgs. material, $530. New Zealand—8 pkgs. 
material, $1,926. Naples—3 pkgs. machinery, $250. Peru—2 pkgs. 
machinery, $20. Philippines—25 pkgs. material, $931. Rome—s pkgs. 
material, $100. Rotterdam—17 pkgs. machinery, $321. St. Peters- 
burg—8 pkgs. material, $459. San Domingo—g pkgs. material, $157. 
Siam—8 pkgs. material, $880; 7 pkgs. machinery, $1,442. South- 
ampton—4 pkgs. material, $1,625. United States of Colombia—6 
pkgs. material, $80; 43 pkgs. cable, $377. Venezuela—1 pkg. ma- 
chinery, $50; 139 pkgs. material, $467. 

DEMAND FROM SOUTH AFRICA.—The London Daily Market 
Review has this to say of the Transvaal’s approaching demand for 
new appliances, especially electrical: ‘One of the earliest results 
will be the restarting of industrial works in South Africa. English 
manufacturers will profit to a large degree, and not the least benefit, 
we trust, will accrue to the makers of electrical appliances. When 
we think of the already vast and continually increasing number of 
uses to which electricity may be put, we are perforce led to the 
conclusion that, when the civil and commercial life of the Trans- 
vaal is once more in full swing, there will be a strong and urgent 
demand for not only dynamos and motors, but all the thousand and 
one articles that go to make up a modern electrical plant. In the 
mines, in the streets, and in the public and private buildings the 
current will be needed, both for motive power and for lighting, and 
if English manufacturers are sufficiently awake to seize the oppor- 
tunity, they may very probably have their hands full of orders by 
the autumn. The only thing open to doubt is whether the 
English manufacturer will take advantage of what will be practically 
the opening up of a new field, or whether he will allow the Yankee 
and the German to step in before him and sop up all the good things.” 


MORE RAPID TRANSIT SUBWAY CONTRACTS.—The 
Rapid Transit Subway Construction Company, Park Row Building, 
has just placed a contract with Westinghouse, Church, Kerr & Co., 
for three 1250-kw turbo-generator sets, which are to be installed in 
the power station now under construction between Fifty-eighth and 
Fifty-ninth streets, on Eleventh avenue. The equipment will be util- 
ized for the purpose of lighting the power station and subway. The 
specifications for the machinery were drawn up conjointly by Mr. L. 
B. Stillwell, the electrical director, and Mr. J. Van Vleck, the 
mechanical engineer of the Rapid Transit Company. Contracts have 
also been placed within the last few days with the Henry R. Worth- 
ington branch of the International Pump Company for nine large 
boiler-feed pumps, and with the Wheeler Condenser & Engineering 
Company for a smaller number of feed-water heaters, each having 
500 square feet of heating surface. These pumps and heaters are 
also to be installed in the Eleventh avenue power house. 

EXPORTS TO BRITISH AFRICA.—The expected in¢rease in 
the exports to Africa has already begun. The exports from the 
United States to Africa in April, the latest month for which the 
details have yet been received by the Treasury Bureau of Statistics, 
were greater than those to all South America, and were more than 
50 per cent. greater than those of April in the preceding year. For 
the ten months ending with April, 1902, they amounted to $28,956,179, 
against $22,070,133 in the corresponding ten months of the fiscal 
year 1901, and $15,858,286 in the corresponding months of 1900. The 
chief increase, of course, is to British Africa, which takes about 
85 per cent. of our exports to Africa. To British Africa alone our 
exports during the month of April, 1902, were $2,763,833, against 
$1,817,101 in April, 1901; and for the ten months ending with April, 
1902, were $24,708,612, against $18,537,315 in ten months of Igor, 
and $13,168,062 in ten months of 1900. 

POWER FOR BIG COTTON MILL.—One of the largest cotton 
mills in the world is to be built within twenty miles of Kansas City 


ELECTRICAL WORLD anpd ENGINEER. 


w 
on 


Ten million dollars is to be invested, $3,100,000 of which has already 
been subscribed by Eastern and Western men. W. B. Smith Whaley, 
president of the Olympia and Granby Cotton Mills, of Columbia S. C., 
is to be the president and general manager of the enterprise. The 
mill will have 500,000 spindles and 12,000 looms. It will employ 4,000 
operatives and have a payroll of $2,450,000 a year. The capacity of 
the mills will be 170,000 bales of cotton a year, with an output of 
75,000,000 pounds of finished cloth. The value of the annual output 
will, it is estimated, amount to $12,750,000. Electricity will be used 
as the motive power, and several new devices will be installed. There 
will be four mill buildings, covering an aggregate of 2,000 acres of 
ground. 

SOME WESTINGHOUSE ORDERS.—Westinghouse, Church, 
Kerr & Company have secured a contract from the Stanley Rule & 
Level Company, of New Britain, Conn., for a 500-hp vertical cross 
compound Westinghouse engine, to be direct-connected to a ma- 
rine-type Westinghouse generator of 375-kw, 500 volts. This equip- 
ment will be used for general power purposes in an extension of the 
Stanley Company’s plant. The Trumbull Street pumping station at 
Washington, D. C., has ordered a 150-kw Westinghouse generator for 
direct connection to a 14-inch Westinghouse compound engine. The 
Norfolk Electric Light Company, of Norfolk, Conn., has requisi- 
tioned for a 50-hp Westinghouse gasoline engine to be belted to an 
alternating-current Westinghouse generator. 


CARS, ETC., FOR DURBAN, SOUTH AFRICA.—The British 
electrical engineering and contracting firmy of Macartney, McElroy & 
Company, whose New York offices have been removed to the second 
floor of the Havemeyer Building, has just made a considerable ship- 
ment of various equipment for the city of Durban electric traction 
system, S. A. The shipment included eight car bodies and trucks 
manufactured by the J. G. Brill Company, of Philadelphia. The 
motor equipments were double ones of G. E. 58 type. An order has 
been given the McGuire Manufacturing Company, of Chicago, by the 
British concern for two electric sprinkling cars for the same South 
African road, 


ELECTRIC FANS FOR ABROAD.—The Shedd Electric & Man- 
ufacturing Company, of 136 Liberty street, New York, has recently 
received orders for “Comfort” oscillating electric fans through 
Arnhold, Karberg & Company, of No. 50 Wall street, for shipment 
to China; from Tata & Company, whose offices have been removed 
to the Tontine Building, Wall and Water streets, New York, 
for export to London on order from Drake & Gorham, 
Ltd., of London, for the British market; and from Juan Salero, of 
Manila, Philippine Islands. 


POWER FOR STEAMSHIPS.—Several new ocean steamers are 
being built by the Great Northern Steamship Company to ply between 
Seattle and Asia. They are to carry twice as much freight as any 
others now afloat, and will handle their cargo by electric power. All 
the auxiliaries of the vessels will be run by motor. The vessels will 
each be 630 feet long, 73% feet extreme beam, 55 feet six inches in 
depth; have a gross tonnage of about 21,000 and an extreme load dis- 
placement of about 38,000 tons. 

FIBRE PAPER MILL FOR G. E.—It s stated that the General 
Electric Company is negotiating for the purchase of the plant of 
the Middleton Paper Company, of Middleton, Mass., now in the 
hands of a receiver. A large amount of paper is used by the Gen- 
eral Electric Company in its factories, and the fibre paper used. for 
insulation, etc., is sometimes difficult to secure, or is of an inferior 
quality. The company proposes to manufacture its own paper to suit 
the needs of its business. The mills are said to be worth $170,000. 


MONTE VIDEO ELECTRIC TRACTION PROJECT.—An 
Anglo-Argentine syndicate is reported to be seeking to construct an 
extensive electric traction system in the city and immediate surround- 
ings of Monte Video, Republic of Uruguay. J. Sacarello and E. E. 
Sanchez, both of that South American city, are interested in the pro- 
ject. 

DYNAMOS FOR MAGDALENA RIVER.—Pedro del Ospino, 
representing a large transportation company of the United States 
of Colombia, is reported to have placed a contract with the Tri- 
umph Electric Company, of Cincinnati, Ohio, for a large number of 
dynamos, to be utilized for the electric lighting of steamboats, which 
are to be built in the United States for the Magdelena River trade. 

BALL ENGINE ORDERS.—The San Bernardino Gas & Electric 
Company, San Bernardino, Cal., has recently purchased additional 
power from the Ball Engine Company, Erie, Pa. Stearns & Foster, 
cotton manufacturers, Lockland, Cincinnati, are installing an elec- 
tric plant to consist of Bullock generator direct-connected to a Ball 
engine. 

PHOENIX IRON WORKS, of Meadville, Pa., report in connec- 
tion with the Westinghouse plant for the Farmers’ Deposit Building, 
at Pittsburgh, that the order they have received is for three com- 
pound engines of 240-hp each and one simple engine of 120-hp. 
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SPANISH NOTES. 


(From our Special Correspondent.) 
Sevirxiz, May 18, 1902. 

GIBRALTAR.—The electric lighting plant at Gibraltar is in the hands of the 
Sanitary Commissioners of which board Mr. W. Wallace Copland, A. M. I. C. E., 
is secretary and engineer. All the plant is of English make. Mr. James A. 
Daguino, Waterport street, owns and operates the Gihraltar telephone sys- 
tem. 

LIGHTING AT RONDA.—The ancient Moorish city of Ronda, in the Prov- 
ince of Malaga, has a lighting plant which was operated a few years ago by a 
German company. It was, however, taken over and the system is now operated 
by Senor Camilo Granados, under the title of Empresa Luiz Electrica, Ronda. 
This gentleman is said to be extremely rich, but has not apparently spent much 
on extending the plant. 

LIGHTING IN MOROCCO.—In the whole of Morocco there is only one 
electric lighting plant, that at Tangiers, known as the Compania Transatlantic. 
Mr. A, Ortenbach is the local “acting agent.”” The light is very poor. The plant 
was installed some time ago by Germans. Owingto the price of coal rates were 
recently advanced. At 10 o’clock the street lights are turned off. In 1900 there 
were imported into Tangiers candles worth $38,400 and petroleum worth about 
$6000. 

ELECTRICITY IN SEVILLE.—The company known as the Compania Se- 
villana de Electricidad owns and operates the electric power plant, supplies the 
city with light and sells current to the electric tramway company. Mr. Otto 
Engelhardt is director, and Mr. Mariano Vasquez, chief engineer; while Mr. Paulo 
Callam is manager of the tramway system. Everything is German; the plant 
having been supplied by the Allgemeine Elektricitats Gesellschaft, of Berlin, 
which concern practically controls electrical work in Seville. Mr, Martin 
Marten, the leading importer of machinery in Seville, would, however, like to 
hear from American manufacturers of electrical machinery, telephone supplies, 
clectroliers, glassware, etc. There is a fine opportunity in some respects for 
American tools. The shops of the Sociedad Talles de Portilla, where some 
250 hands make engines and boilers, are using a steam hammer built at Glasgow 
in 1862. 

DEVELOPMENTS AT HUELVA.—The famous Ria Tinto Copper Mining 
Co., of which Mr. A. W. Carlyle is the director, has its own electric light and 
power plant, furnished by Siemens Bros., of London. Mr. Alfred, Attwood, 
the chief engineer, would be glad to receive prices and catalogues as to electrical 
supplies of all kinds, machine tools, etc. Mr. Matias Lopez, the most important 
private machinist, employing 250 men, imports chiefly from England consider- 
able quantities of steam fittings. Huelva, itself a city of 22,000 inhabitants, has 
a poor electric light plant, of which Mr. R. N. Wilson is the director. It is 
known as the Fabrica Del Gas Y Electricidad. There is a telephone system 
of German and English make, furnisned by Riley & Co., of Madrid. The tele- 
phone system will soon be connected with all the mines in the Huelva district, 
creating a new demand for material and supplies. The system, which is owned 
and operated by Rodriguez Suarez Y Ca., Calle Carmen, has 194 subscribers. The 
principal wholesale dealers in electrical supplies, fittings, etc., are Carlos Diaz 
y Diaz, who at present are getting almost everything from England and Ger- 
many. 


General ews. 
THE TELEPHONE. 


OAKLAND, CALIF.—The Independent Telephone & Telegraph Company, 
which was recently incorporated in Oakland by H. C. Stilwell, A. P. Holland 
and others with a capital stock of $500,000 is actively preparing for business 
in Oakland and other places. 

DOVER, DEL.—The National Telephone Company, of New York City, has 
been incorporated here by John H. Lewis, William E. Milne, New York City; 
James G. Gregg, Morristown, N. J. The capital stock is $3,000,000. 

WASHINGTON, D. C.—American Telephone Company will erect a fine 
building on Twelfth St. at a cost of $100,000. 

COEUR D’ ALENE, IDAHO.—A local telephone exchange is being estab- 
lished here. It has started with about 40 subscribers. 

STEELE, IDAHO.—The Nez Perce Co-operative Telephone Company, Ltd., 
has been incorporated by J. M. McGee, H. L. Stanley and others with a capital 
stock of $1,300. The principal office is in Steele. 

LEWISTON, IDAHO.—A franchise has been granted in Nehart to the Great 
Falls & Lewiston Telephone & Telegraph Company, of Lewiston. The company 
will extend this line to White Sulphur Springs and connect with the line to 
Lewiston. 

CAMP POINT, ILL.—The Camp Point telephone exchange was recently 
burned with total loss. 

CHICAGO, ILL.—Telephone bills for large users of the wires will be in- 
new ordinance to be submitted to the City Council by the 
special committee. The rates to the ordinary users, who form the bulk of the 
telephone company’s list of patrons, will be largely decreased. Toll service 
within the city limits will be entirely abolished and the company’s territorial 
Payment will be by the 
with the tel- 
City Elec 


creased in the 


bounds will be made co-extensive with the city’s. 
message and not by an arbitrary rate. The committee met 
ephone company’s officers and practically completed their work. 


trician Ellicott is on the committee. 
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GREENWOOD, IND.—The Greenwood Telephone Company has increased 
its capital stock from $5,000 to $6,000 to provide for improvements. 


ELKHART, IND —The Chicago Telephone Supply Company, owned by G. A. 
Briggs and A. J. Briggs & Son, will remove from Chicago to this place by Sept. 
1. The company employs 250 men. 


WINCHESTER, IND.—The Eastern Indiana Telephone Company, with head- 
quarters in this city, has increased its capital stock from $5000 to $20,000. Prep- 
arations are being made to erect a number of new lines. 


INDIANAPOLIS, IND.—The McCarter Telephone Company of Hancock and 
Shelby Counties has been incorporated with $900 capital stock by .Wm. 
Boring, J. W. Boring, C. L. McNamara, and Dugald McDonald. 


ELLIOTT, IA.—The Elliott Mutual Northwestern Telephone Company has 
been incorporated. 

MOVILLE, IA.—The Arlington Telephone Company has been organized 
with a capital of $5,000. 


DES MOINES, IA.—The Maple Valley Telephone Company, of Mapleton, 
has been organized. President, C. I. Whiting; vice-president, W. H. Leeth; 
secretary, C. H. Smith; treasurer, F. B. Lutz. 


VICTOR, IA.—The Victor Mutual Telephone Company has been incor- 
porated with a capital of $2,000. T. T. McMillan of Durham is president; J. 
B. Lyman, secretary, and R. G. Emmel, treasurer. 


DES MOINES, IA.—Seventy exchange operators in the two exchanges in 
this city struck work June 21 for higher wages. The Iowa and Mutual lines 
were tied up in consequence. The strikers demanded $30 per month and a 
nine-hour day. At last reports the service on both systems was demoralized. 


WESTBROOK, ME.—The Westbrook Telephone Company has been organ- 
ized at Westbrook. Capital stock $10,000. 

BOSTON, MASS.—The Western (Bell) Telephone & Telegraph Co. is 
making its normal gain in new subscribers. On May 31 it had 170,630 sub- 
scribers, a gain since January 1 of 9,222. This gain was largest in the north- 
western and southwestern territory. 

DETROIT, MICH.—The annual meeting of the stockholders of the Michigan 
Telephone Company was held in this city on June 23. No financial statement 
was given out. The following directors were elected: F. P. Fish, Philip 
Dexter, W. F. Hutchinson, H. J. Pettengill and Thomas Sherwin, of Boston, 
Hugh McMillan, of Detroit and Dudley E. Waters, of Grand Rapids. 


BUCKNER, MO.—The Jackson County Telephone Compony, has been in- 
coporated with a capital stock of $5,000, one-fourth paid. The incorporators 
are N. D. Ravenscroft, Ed. C. Roth, J. G. Burnley, G. M. Chiles, A. B. 
Frazier and others. 

LINCOLN, NEB.—The Central Telephone Company of Broken Bow has 
been incorporated with a capital stock of $35,000. 

BUFFALO, N. Y.—The Consolidated Telephone Company has removed its 
offices from Cleveland, Ohio, to this city. This move was made on account of a 
recent financial deal with Buffalo capitalists who have become heavily interested 
in the company. Mr. B. G. Hubbell is president and R. M. Parmely second 
vice-president. It is stated that the Century Telephone Manufacturing & Con- 
struction Company will also be moved to Buffalo from Cleveland, 


NEW PHILADELPHIA, OHIO.—The Tuscarawas Telephone Company which 
has its headquarters in this city is meeting with much success. The company 
operates six exchanges in this vicinity and has 2,035 telephones in operation, 
an increase of over 800 telephones in less than a year. It has $200,000 capital 
stock and bond issue of the same amount. Besides paying its interest it is 
earning four per cent. on the stock. At present the company is using its earnings 
for improvements. 

LORAIN, OHIO.—The Black River Telephone Company which serves a 
considerable territory in this vicinity, is spending $65,000 in improvements. 
The company has 720 telephones in operation and finds its switchboard facil- 
ities wholly inadequate. Work has been started on the installation of a board 
with a total capacity of 4,000 lines. Considerable underground cable is being 
laid and much other work is being done. E. M. Pierce is president and L. A. 
Faurber, secretary of the company. 

CLEVELAND, OHIO.—It develops that Edward L. Barber, president of the 
Central Construction Company, and George J. Hoffman, who is identified with 
strong independent interests in central Ohio, are at the head of the syndicate 
which has secured an option on 12,000 shares of the stock of the United States 
Telephone Company. These gentlemen are very enthusiastic over the prospects 
of the United States Company and they predict that the receipts will increase 
as rapidly during the next two years as they have during the past year. 

SPARTANSBURG, S. C.—The Citizens’ Telephone Company of this city was 
sold at public auction June 23. This company was organized about four 
years ago and for a while was thought to be doing well. The sale was to satisfy 
a mortgage said to be for $30,000. The property was knocked down to L. 
W. Floyd, of Newberry, 3s. C., at $23,000. 

AUSTIN, TEX.—The Ellis County 
Waxahachie, capital stock $100,000, has been incorporated by A, E. 
J. B. Earle and Tony Schaffer. 

SALT LAKE CITY, UTAH.—The West Gallatin (Mont.) Telephone Company 
has decided to rent instruments of the Rocky Mountain Bell Telephone Com- 
pany. There was some talk of starting an independent telephone exchange 
in West Gallatin, but it was finally determined that the best policy for the com- 
pany was to adopt the course above outlined. 

ST. ALBANS, VT.—The New England Telephone Company will install a 
new switchboard in the St. Albans Exchange. 


Independent Telephone Company of 
Schaeffer, 


GLENDIVE, WASH.-—-The new telephone system at Glendive will be in opera- 
tion by July 5s. 

FOND DU LAC, WIS.—The Little Wolf River Telephone Company con- 
templates establishing an exchange at North Fond Du Lac. 
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JuLy 5, 1902. 


ELECTRIC LIGHT AND POWER. 


SAN FRANCISCO, CALIF.—The Pacific Light & Power Company will erect 
a new building 150 feet square, in which to house its electric generating plant. 
The boiler capacity will be 2,500-hp. The structure will be used as a reserve 
station. 

SAN FRANCISCO, CALIF.—It is reported that a 5,o00-hp electric power 
plant will be installed at Coulterville, Calif., for the purpose of supplying 
power for the mines near Coulterville and in the northern part of Mariposa 
County. <A 9-mile flume will be required. A masonry dam will be constructed 
on the Merced River near McCabe’s Flat. The available head of water is 
300 feet. 

SAN FRANCISCO, CALIF.—The Riverside Power Company, W. E. Pedley, 
secretary, has closed a contract with the General Electric Company for two 
250-kw, 3-phase generators. These will be installed in a water power electric 
station from ‘which 10,000 volt current will be supplied for the city of 
Riverside, Calif. The water of the Santa Ana River will be utilized. W. E. 
Pedley has contracted to construct a canal for the company that will carry 
7,000 inches of water and will be completed by Jan. 1. 

SACRAMENTO, CALIF.—General Manager A. M. Hunt, of the Independent 
Electric Light & Power Company, San Francisco, recently submitted a propo- 
sition to the Board of Supervisors of this city. It is proposed to furnish a 
water supply for that city, the pipe line being 21%4 miles in length. This 
would extend to a subsidiary reservoir, which would be placed at an elevation 
that would produce the required pressure. Beyond this a main reservoir would 
furnish a head of 1,200 feet of water. It is estimated that 20,000 hp could 
be developed for electric power purposes for transmission to Sacramento and 
elsewhere. The South Fork at the American River will supply the water. 

DENVER, COLO.—The Western Packing Company has let the contract for 
a complete electrical power plant to be installed in the packing house now in 
course of construction at the Denver stock yards. The equipment will include 
Ball engines and Crocker-Wheeler generators of 550-kw. capacity. 

MICHIGAN CITY, IND.—The Michigan City Electric Light Company has 
been incorporated with $50,000 capital stock by Russell B. Harrison, Indian- 
apolis, George J. M. Porter and Frank Reidel, Michigan City. 

BALTIMORE, MD.—The City Arc Light and Power Company has been 
fermed here. The new corporation proposes to compete at once for city and 
private contracts. The capital is $50,000 and the officers are: President, L. M. 
Hartman; vice-president, J. P. Julius; treasurer, R. H. Shindel; secretary, 
Granville Hartman, Jr.; directors, J. Herbert Thomas and W. T. Gerber. 

TRENTON, N. J.—The Granite City & Venice Light & Power Company, 
with headquarters at Jersey City, has been incorporated; capital, $160,000. 
Incorporators: Frank L. Arnold, Granville A. Harker and Carol Wight. 

CHATEAUGAY, N. Y.—A corporation has been formed at this place 
known as the Chasm Power Company to utilize the water power of the Chat- 
eaugay chasm for light and power. The officers are C. L. Bentley, president; 
W. B. Ryan, vice-president; A. B. Cooney, secretary, and A. M. Bennet, treas- 
urer. A head of about 85 feet will be obtained. 

COLUMBUS GROVE, OHIO, has voted an issue of $15,000 electric light 
bonds. 

SANDUSKY, OHIO.—Trustees of Erie County Children’s Home, Sandusky, 
have had plans prepared for a power house for lighting and heating. 

FREMONT, OHIO.—The Home Electric Light & Power Company, organized 
at Fremont, Ohio, has secured a local franchise and will at once purchase its 





apparatus. 

COLUMBUS, OHIO.—The Eastern Heating & Lighting Company of Colum- 
bus will erect a power plant and furnish light, heat and power in the residence 
portion of the city. Plans have been laid out by Mr. W. T. Mills. 

MT. VERNON, OHIO.—The Mt. Vernon Electric Light Company is con- 
templating building a modern lighting plant. The company has asked the city 
to annul the present lighting contract and make a new contract for ten years 
on a basis of $78.35 per year per light. 

TOLEDO, OHIO.—The Toledo Railway & Light Co., control of which has 
been purchased by Mr. R. B. Van Cortlandt and a few personal friends, has 
increased the number of its directors from five to seven. The new members 
of the board are: Mr. R. B. Van Cortlandt, of Kean, Van Cortlandt & Co., 
and Mr. Herbert S. Holt, president of the Montreal Light, Heat & Power Co. 

BRADFORD, PA.—The Gray-Blaisdell Company, Bradford, Pa., is about 
building a foundry 150x100 feet. In it there will be a 20-ton traveling crane, 
50 feet span. It will be fitted with electric motors. 

M’MINNVILLE, TENN.—-The water and power house, which was swept 
away in the flood of March 28, has been rebuilt, and the town is again enjoying 
electric lights after nearly three months of darkness. 

BRYAN, TEXAS.—The city council has granted Sam M. Winters a fran- 
chise to put in an electric light plant, 

SALT LAKE CITY, UTAH.—The Tag Horn Mine in Ymir district, Wash., 
will install an electric light and power plant for the further working of the 
property. 

SALT LAKE CITY, UTAH.—H. W. Ogilvee has formed a company of San 
Francisco capitalists to build a large power plant, using the waters of Apple- 
gate Falls. Power wil be used in Josephine County for mines and mills. 

SALT LAKE CITY, UTAH.—A landslide in American Forks Canyon on 
June 12 tore away about 50 feet of the Utah Light & Power Company’s pipe 
line. As a result the three cities of Lehi, American Fork and Pleasant Grove 
were in darkness. 

SALT CITY, UTAH.—The Park City (Utah) Heat & Power Company has 
overhauled its entire plant, and a new generator has been added. The com- 
pany has the contract to furnish light and power for the new zinc plant now 
in the course of construction, the entire equipment of which is to be run by 
electric power. 

SALT LAKE CITY. UTAH.—The Utah Light & Power Company, of Salt 
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Lake City, is completing arangements to purchase from the Telluride Power 
Company at Provo 1000 horse-power of energy from the Logan-Provo line. 
This will relieve the Salt Lake Company of a strain in consequence of the great 
increase in the consumption of power by the street railway. 


GLENDIVE, WASH.—The new electric light plant at this place is in opera- 
tion. 





THE ELECTRIC RAILWAY. 





VINTON, IA.—Articles of incorporation of the Vinton, Belle Plain & Inde- 
pendence Interurban Railway Company have been filed. The capital stock 
of the company is $25,000. Incorporators, Matt Gaasch, George D. McElroy and 
John Lorenz, of Vinton, and Arthur R. Jones and Charles S, Jones, of Chicago. 


MOLINE, ILL.—The stockholders of the Moline, East Moline and Water- 
town Electric Railway Company have voted to increase the capital stock from 
$25,000 to $125,000, the additional stock having been subscribed by Boston 
capitalists. The Company will build and operate a suburban railway. 


HOPKINSVILLE, KY.—The Commercial Club is agitating for an electric 
railway and it is believed that the City Council will grant a franchise on liberal 
terms. Mr. H, H. Abernathy, secretary of the club, may be addressed. 


FRANKFORT, KY.—The Ohio Valley Traction Company, of Carroll County, 
with $30,000 capital stock has filed incorporation articles. The incorporators 
are Albert S. Berry, of Newport, and John I. Forbes and M. I. and R. M. 
Barker, of Carrollton. 


BOSTON, MASS.—The Board of Railroad Commissioners has authorized 
the Morton & Taunton Street Railway Co. to extend its railway into the towns 
of Rehoboth and Seekonk. 

MARSHALL, MICH.—The Jackson & Battle Creek Traction Company has 
given a mortgage for $750,000 to the Morton Trust Company of New York. 

TRENTON, N. J.—The East St. Louis and Suburban Company has filed papers 
with the Secretary of State increasing its authorized capital from $3,000,000 
to $5,000,000. The company was chartered in April last, to acquire and operate 
trolley lines in and about St. Louis, including the lines of the St. Louis and 
Illinois Suburban Railway Company. 

JEFFERSON, OHIO.—George Chapman, acting for the Conneaut & South 
ern Railway Company, has applied for a franchise through Jefferson County. 

COLUMBUS, OHIO.—Contractor Luchtenburg has secured the contract for 
building the Urbana, Mechanicsburg & Columbus Railway within the city limits. 


FINDLAY, OHIO.—It is announced that the Findlay, McComb & Deshler 
Railway Company will shortly be incorporated to operate an electric line from 
Findlay to Deshler. 

TOLEDO, OHIO.—The Peoples’ Rapid Transit Company of Toledo has been 
incorporated with $100,000 capital stock by James H. Morgan, Louis J. 
Weadock, Adam Burber, W. H. Wilhelm, and Albert Merkley, all of Toledo. 

CLEVELAND, OHIO.—The Cleveland, Richland & Akron Rapid Transit 
Company has been organized with H. B. Camp, of Cleveland, president. 
Others interested are F. W. Inman, Daniel Gindelsperger, G. T. Inman and 
Fredick W. Green. 

CANTON, OHIO.—Directors of the Canton-Massillon Railway Company 
and the Canton-Akron Railway Company have voted favorably on the proposi- 
tien to consolidate the properties under the title of the Canton-Akron Railway 
Company. The capital stock of the company has been increased to $1,600,000 
to make the merger. 

CLEVELAND, OHIO.—The power house of the Cleveland Electric Railway 
Company was badly crippled last week through the simultaneous burning out of 
the armature on the 2,400-kw General Electric unit and the blowing out of the 
cylinder-head of the engine on the 1,600-kw unit. A tie-up was avoided by the 
pressing into service of all the old apparatus and the old Canal Street station, 
the equipment of which was being offered for sale. 

CLEVELAND, OHIO.—The Cleveland, Painesville & Ashtabula Railway 
Company, which was purchasel from Everett-Moore by Messrs. Holcomb and 
Lattimer, has been fully organized and financed. The company is capitalized 
at $750,000 and will be bonded for the same amount. Officers are Luther Allen, 
president; W. J. Hayes, vice-president; Joseph R. Kraus, secretary-treasurer. 
The road will connect the Cleveland, Painesville & Eastern with the system now 
being built between Conneaut and Erie, Pa., with projected roads to Buffalo. 

OTTAWA, ONT.—The Hull Electric Railway, operating between Ottawa and 
Aylmer, has passed into the hands of the Ottawa, Northern and Western Rail- 
way, or, more properly, of the Canadian Pacific Railway, which recently con- 
cluded the purchase of that system. The purchase price is said to have been 
between $700,000 and $800,000. 

GREENSBURG, PA.—The Indian Creek Valley Railroad Company has been 
chartered. W. A. Kalp of Mount Pleasant is president. The capital stock 
is $1,500,000. 

PIERRE, S. D.—The Sioux Falls & Madison Railway Company, with a 
capital of $2,600,000 has been incorporated. The directors are George Schlosser, 
J. F. Sherman, Edward McKim, A. L. Winzer, Lee Frudenfeld. The line is to 
be fifty miles long and in Minnehaha and Lake Counties. 

SALT LAKE Cli Y, UTAH.—Despite the fact that the municipalities of Salt 
Lake and Ogden have refused to grant franchises to the Salt Lake & Brigham 
City Electric Railway Company for the occupancy of streets, the project of 
building the road has taken a fresh impetus. It is now understood that strips of 
land will be bought from private parties over the entire proposed line between the 
two cities. 

RICHMOND, VA.—A New York syndicate, headed by the Merchants’ Trust 
Company, has bought the Richmond Traction Co., the Virginia Electrical Rail- 
way & Development Co., and the West Hampton Railway & Park Co. for about 


$4,000,000. 
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THE AUTOMOBILE. 





THE AMERICAN MOTOR CARRIAGE COMPANY, Cleveland, Ohio, 
has increased its capital stock from $10,000 to $50,000. The company is going 
into the manufacture of electric vehicles and storage batteries. 

A LONG ELECTRIC TRIP.—Two local automobilists recently made a.run 
from New York to Oceanic, N. J., by way of Staten Island and New Brunswick, 
a distance of sixty-three miles, according to the cyclometer, in an electric 
phaeton, without being obliged to recharge the batteries, and the current was 
still strong at the end of the trip. 

STOPPING TRIALS.—In some automobile stopping trials at Philadel- 
phia last week, a Columbia electric phaeton run by Mr. Herbert Lloyd, 
weighing 2,700 pounds, was stopped in 40% feet when going at a speed of 174% 
miles an hour. An electric runabout handled by Arthur Bloch weighing 1,900 
pounds stopped in 30% feet while going 14% miles an hour. Mr. Lloyd also 
made a stop in 12% feet at 12 miles an hour. The ordinance limiting speed to 
five miles an hour in the city will be changed to eight miles, ten miles in less 
crowded portions, and twenty miles in the suburbs. 





NEW INDUSTRIAL COMPANIES. 





THE CITY CONDUIT COMPANY of York, Pa., has been formed under 
the laws of Delaware, to acquire, construct, and dispose of conduits, telegraph, 
telephone, and electric light lines; capital, $100,000, 

THE AMERICAN UNION ELECTRIC COMPANY filed papers at Trenton 
increasing its capital stock from $100,000 to $7,000,000. The company was incor- 
porated on June 10 to manufacture electric dynamos. 

THE KEARNEY ELECTRIC COMPANY has filed articles of incorporation 
with the Wayne county clerk, Detroit; capital, $10,000. The stockholders 
are George F. Kearney, Edwin Leggett, and William J. Brennan, Coldwater. 

THE ELECTRO-MAGNETIC RAILWAY CONSTRUCTING COMPANY, 
capital $1,000,000, has been incorporated at Trenton, N. J. The incorporators 
are Albert C. Albertson, Christian A. Henricksen and John Allen, of New York. 

THE ENGINEERING COMPANY OF AMERICA has been incorporated 
with an authorized capital stock of $5,000,000, to continue the business 
of the Cunningham Engineering Company of Boston. The incorporators are 
Willard W. Baldwin, Albert R. Palmer and Alfred G. Brown. 





LEGAL. 


PANEL BOADS.—We are advised that the H. Krantz Mfg. Co., of Brook- 
lyn, New York, Crouse-Hinds Electric Co., of Syracuse, N. Y., and Zimdars & 
Hunt, of New York City, N. Y., have commenced a “trade libel’ suit in the 
New York Supreme Court, on their own behalf and on behalf of other panel- 
board manufacturers, against Charles L. Eidlitz and T. J. Murphy, as owners 
of the Murphy panel-board patents. The complaint alleges that the defendants 
have been issuing circular notices, which the plaintiffs claim contain false 
statements, and the Court is asked to issue an injunction to stop the circulation 
of such notices. 





OBITUARY. 


MR. M. MAREAN.—Morell Marean, for twenty years local manager of the 
Western Union Telegraph Company, at Washington, D. C., died there on June 
22, aged sixty years. Death was very sudden, although Mr. Marean had been 
unwell for some time, close attention to business bringing on an attack of ner- 
vous prostration. He was a native of Montrose, Penn., ana leaves a widow and 
four children. He was well known in electrical circles as a partner of the late 
Wm. F. Royce, in the business of electrical supplies. 


MR. E. H. JENKINS.—The death of Edward H. Jenkins, of San Antonio, 
Texas, president of the San Antonio Traction Company and the Gas & Electric 
Company, of that city, occurred Wednesday, June 25, at his hotel in San An- 
tonio. His death was due to blood-poisoning, following a surgical operation 
performed about ten days before. He was born at Indianapofis, Ind., March 4, 
1853, a son of A. W. and Caroline Harrison Jenkins. His father was a mer- 
chant and of an old American family. He found employment with the Indian- 
apolis Gas Company as timekeeper; rose through the intermediate positions 
and learned every detail of the business. After nine years of service with this 
company, he occupied the responsible position of assistant superintendent. In 
1878 he was elected superintendent of the Elkhart, Ind., Gas Company, remains 
ing there for four years. In 1882 he was called beyond the boundaries of his 
state, going to Cedar Rapids, Iowa, to design a new gas plant. The following 
year he became superintendent of the Columbus, Ga., company and remained in 
this position for twelve years. He then accepted the position of the Coving- 
ton, Ky., Gas Company, where he remained until 1808, when he entered the 
service of the Emerson-McMillin Company. He was first made superintendent of 
the three large plants at Buffalo, N. Y., and in 1899 he was sent to San Antonia 
to assume charge of both the traction and electric interests that his company had 
purchased. He was given full charge of the reconstruction ort these plants and 
in three years he evolved one of the best street railway systems in the South out 
of what had been chaos. By reason of his public spiritedness he was appointed 
by Governor Sayer as a member of the Texas World’s Fair Commission to the 
Louisiana Purchase Exposition. He was also second vice-president of the Texas 
Associated Commercial Clubs, a director of the International Fair Association, 
also in the Business Men’s Club and San Antonio Club. In 1875 Col Jenkins 
was married to Anna E. Burton, of Indianapolis. He is survived by his widow 
and two children, one of whom is Albert F. Jenkins, superintendent of the San 


Antonio Gas Works. 





VOL. dba ING ke 


PERSONAL. 





MR. L. H. LEWIS.—Cards are out announcing the approaching marriage 
of Mr. L. H. Lewis of the Lamp and Meter Department in New York City of 


the General Electric Company. 


PROF. BOWMAN, of the Butte, Mont., School of Mines, will go East, spend- 
ing some time at the Westinghouse Company’s works studying the latest de- 
velopments in electrical mining apparatus. 


MR. HARRY B. THAYER, of the Western Electric Company, New York, 
sailed on June 28 for Europe, where he will visit England, France, etc., and 
see many old friends and acquaintances. 


DR. MAX VON RECKLINGHAUSEN has contributed to the Elektrotech- 
nische Zeitschrift of Berlin, an interesting article on the Hewitt mercury vapor 
lamps, which has just been issued in pamphlet form. 


DR. S. S. WHEELER, president of the Crocker-Wheeler Company, who wita 
his wife has been for some time in Europe, has just bought a Panhard-Levassor 
automobile and will make a trip through France in it before returning home, 


MR. FRANK GIBBONS VAUGHAN, of the General Electric Co., Schenec- 
tady, was married last month to Alma, daughter of Mr. and Mrs. Demmick, of 
Lynn, Mass. The happy pair will be at home in Schenectady after August 1. 


MESSRS. E. J. HALL and C. H. Wilson, vice-president and general superin- 
tendent, respectively, of the American Telephone and Telegraph Company, were 
in Kansas City recently inspecting the long-distance terminal stations at that 


point. 


MR. E. W. GOLDSCHMIDT, of the Chicago office of the Bullock Elec. 
Mfg. Co., has been moved to New York to take charge of the sales office there, 
vice Mr. R. T, Lozier, who has gone to take charge of the general selling organ- 
ization at Cincinnati. 


MR. ISAAC L. RICE, who has long been very prominent in the promotion ef 
electrical enterprises, has been informed by the trustees and regents of the state 
of Maine that the Bates College, of Lewiston, Me., has conferred upon him the 


degree of LL.D. 


MR. CHAS. M. CLARK.—The United Telpherage Co., of New York, has 
just issued in separate pamphlet form the interesting and valuable paper on 
telpherage read by Mr. Clark before the American Institute of Electrical 


Engineers last April. 


MR. GUY M. WALKER.—The offices of the Everett-Moore Syndicate in New 
York have been closed. Mr. Guy M. Walker, who had charge of the syndicate’s 
affairs in New York, has left for Cleveland. The company still maintains its 
offices at Boston, Cleveland and Detroit. 


MR. JOHN DENHAM, of the electric lighting works of the Cape Govern- 
ment Railways, who was in this country last year, has read a very interesting 
paper on his American observations and experiences before the Cape Town 
section of the English Institution of Electrical Engineers. 


MR. JOSEPH HOADLEY, of New York, it is reported from Paris, has just 
purchased for $10,000 a 75-horse power Krieger electric automobile, which re- 
cently made the world’s record for this class of machine. It 1s capable of doing 
fifty miles an hour and is fitted with a new Fulmen battery, of which Mr. Hoad- 
ley has purchased the patents for the United States. 

MR. FRED. L. BARRETT, at present superintendent of the Peninsula 
Elec. Lt. & Power Co., Houghton, Mich., will shortly engage in the engineer- 
ing, contracting and electrical supply business in that city. It is his intention 
to cover the upper peninsula of Michigan in these lines. He will be glad to 
have manufacturérs send him their catalogues and wholesale prices. 


MR. ROBERT McF. DOBLE, who is consulting and supervising engineer 
for the Guanajuato Power & Electric Co., of Mexico, has gone to New York. 
He will visit the General Electric Company’s works in connection with the 
details of the generating apparatus aggregating 6,o00-hp that has been ordered 
for the company’s 110-mile transmission plant on the Duero River. 


MR. GEO. F. PORTER has returned from Alaskan waters, having succeeded 
in getting the government cable there into successful operation far more 
quickly than was deemed possible. It had been supposed that ice had something 
to do with the rupture of the cable, but it is now said to seem more than likely 
that the cable was cut in order to free from it the anchor of an entangled vessel. 


MR. J. P. MORGAN.—A cable dispatch from London of June 28 says: 
J. Pierpont Morgan has decided, it is reported here, to submit himself to Prof. 
Finsen’s electric light cure for a face affection from which he has long been suf- 
fering. It seems the strain of his recent labors ran dowu his health, greatly 
aggravating this troublesome complaint, and, as he is a warm believer in the 
therapeutic value of electricity, he decided to take treatment by Finsen’s sys- 
tem. The treatment probably will be given in his London house or aboard his 
yacht. 

DR. M. I. PUPIN.—A cable dispatch from Berlin says: The invention of 
Prof. Michael I, Pupin, of Columbia University in New York, seems destined to 
revolutionize telephony in Germany. Prof. Pupin, who is here, says that the 
firm of Siemens & Halske, now experimenting with his underground system 
between Berlin and Potsdam, is delighted with the results. As the telephone 
is a government institution in Germany, Prof. Pupin believes that the German 


government may introduce the system. Prof. Pupin will demonstrate his 
system to the government patent officials. The firm of Siemens & Halske 
has secured all of Prof. Pupin’s patent rights for Germany. The professor ex- 


pects to go to Vienna shortly to secure patent rights for Austria and to enter into 
arrangements with the Austrian government for the introduction of his system 
in that country, if he can induce the Austrian officials to look upon it favorably. 
The professor is more than pleased with the favor with which he has been re- 
ceived here. This4s not his first visit to Berlin. He studied here in 18809. 








JULY 5, 1902. 


Trade Hotes. 


THE FOSTORIA INCANDESCENT LAMP COMPANY, Fostoria, Ohio, 
will enlarge its factory, increasing the output from 8,000 to 12,000 lamps 
per day. 


THE NATIONAL CARBON COMPANY will rebuild the Partridge plant 
in Sandusky which was badly damaged by fire a short time ago. The capacity 
of the plant will be increased considerably. 


THE BALL ENGINE COMPANY, Erie, Pa., is installing a 400-hp engine in 
the plant of the Fulton (N. Y.) Light, Heat & Power Company; also a 125-hp 
engine for direct connection to a Crocker-Wheeler generator in Wm. Borden’s 
building, Chicago. 


REYNOLDS ELECTRIC COMPANY, of Chicago, Ill, has just issued 
a new pamphlet describing its improved Reynolds flasher, telling what a flasher 
is and what it may be used for. Every central station superintendent and 


electrical contractor should send for a copy. 


PAPER WEIGHT.—The Chicago Fuse Wire & Manufacturing Company has 
gotten out a neat little paper weight that will be appreciated by those who are 
fortunate enough to receive one. It consists of a brass disk two in. in diameter, 
at the center of which is a miniature representation (also of brass) of a spool 
of tested fused wire. This is intended for a handle to life the weight by. 


THE ATLANTIC SUPPLY COMPANY, Atlantic City, which was decreed in- 
solvent last October, requests us, through Albert C. Stephany, receiver, to say 
that large quantities of circulars and other advertising matter continues to come 
directed to the company, and as the company is no longer open for business, 
the senders are thus put to a useless expense, which, by this notice, Mr. Steph- 
any hopes to save them. 


MOTOR DRIVEN TOOLS.—The Crocker-Wheeler Company, Ampere, N. J., 
have just issued in brown burlap cover, bearing their trade mark in colors, 
a very handsome brochure devoted to the above topic. It is freely illustrated 
with applications of their motors to a variety of machine tools, and in many 
cases a brief description is given of the work. The pamphlet is an effective 


argument for electric power. 


NOVELTY SLIDABLE SLEEVES.—With regard to their ‘‘Novelty Slid- 
able Sleeves,” the New Haven Novelty Machine Co. state that they are 
willing to send samples, with ‘‘Y’’ branch and pot head for any individual piece, 
to responsible telephone companies for inspection and approval. After these 
lave been tested they will quote prices and discounts. These goods they will 
also forward at their own expense. 


THE CONSUMERS’ CARBON COMPANY, Lancaster, Ohio, has passed 
into the control of Cleveland parties. Mr. C. S. Britton, of Cleveland, will be 
B. L. Britton, of Lancaster, will remain secretary and 


president and Mr. 
The new com- 


treasurer. Mr. A. M. Britton, of Cleveland, is vice-president. 
pany will largely increase the capacity of its plant and the scope of its work, 
and will manufacture a complete line of carbon specialties in addition to electric 
light carbons. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, is just out with one 
of the handsomest, mest comprehensive and best arranged electrical supply 
catalogues ever sent to the trade. This is its No. 16 and is accompanied by its 
up-to-date loose leaf net price list and discount sheet. It is so arranged that 
as prices change new leaves may be inserted. The compilation is a distinct 
advance over previous issues and is certain to meet with favor by buyers and 
users of electrical goods. 

LAVITE.—We are advised by the D. M. Steward Manufacturing Company, 
of Chattanooga, Tenn., that in order to distinguish its ‘lava’? product, it has 
bought a new name and trade mark. The word is ‘“‘Lavite,’’ which has been 
registered by the concern to cover broadly all forms of its lava insulation. It 
has recently established a permanent branch office at 57 Washington street, 
Chicago. The experiment was begun last March and the results have been 
very gratifying. All communications for the territory addressed there will re- 
ceive prompt attention, and old friends as well as new prospective customers 
will be welcomed. 

“NEVERGUM” is a new commutator compound made by the Commutator 
Compound Co., Ltd., Battle Creek, Mich. It is the invention of Mr. F. C. 
Hayes, who has become the general manager of the company. ‘‘Nevergum”’ is 
put up in stick form (7x4 in.); it flows readily at about ros degrees and it is 


stated will not gum under any known conditions. It should be used sparingly. 
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If directions are followed in using the commutator or ring will take on a 
polish which will gladden the heart of any engineer. The company has received 
a large number of endorsements from the best engineers and electricians. 


MANHATTAN R. R. TELEPHONE SERVICE.—In our issue of last week, 
on page 1166 appeared an interesting illustrated description of the telephone 
system installed by the Lambert Schmidt Telephone Mfg. Co., of New York 
City. In the haste of going to press, and of making corrections on the 
“‘linotype”’ composition, the seventh line of the article was picked out in error, 
and another line substituted, from the adjoining column. It is needless to say 
that the sentence got muddled by such a careless performance, but we do 
not believe that it detracted in any way from the general appreciation of the 
Lambert Schmidt Company’s excellent work for the Manhattan system. 


HOLTZER-CABOT APPARATUS.—On page 70 of our issue of June 21, 
in the advertisement of the Holtzer-Cabot Electric Co. an error was made in 
the designation of apparatus. The Holtzer-Cabot Electric Co. called particular 
attention to the use of its generators in the Keystone Exchange at Phila- 
delphia and in the Battersea Exchange at London, England. An illustration of 
each installation was shown in the advertisement and it was intended that the 
caption for No. 1 should say that the generators there shown were installed 
in Philadelphia, as they are, but through an inadvertence, the word ‘‘London’”’ 


appeared as part of the title. 


WOODWARD GOVERNOR COMPANY.—At a meeting at Rockford, IIL, 
held on June 28, Mr. A. W. Woodward was elected president of this concern; 
Mr. E. E. Woodward, vice-president and general manager, and Mr. J. Chas, 
Young, secretary and treasurer. The company expects to get out after the 
business of friction water-wheel governors, and to increase the large territory 
now covered with its goods, including the United States, Canada, South Amer- 
ica and Europe. The president and general manager have been conducting the 
business for the last 25 or 30 years as a partnership, but its growth has now re- 
sulted in the incorporation. Mr. Young, who was formerly superintendent of the 
People’s Power Company, of Moline, Ill., will have as his principal duty the 
selling and outside engineering. 


NALDER BROS. & THOMPSON, LTD., of London, 
an interesting price list and catalogue which deals with electro-magnetic am- 
meters and voltmeters of their own manufacture besides their spceial electro- 
static voltmeters. The book is well illustrated showing their various designs 
of these instruments besides giving some detail of their intruments and samples 
in full size of the scales which are used with their instruments. The catalogue 
concludes with a few views of their workshops which are specially adapted for 
the manufacture of electric material of this kind. Messrs. Nalder & Thompson 
also promise that they will soon bring out another section of their catalogue 
which will deal with moving coil ammeters and voltmeters; a third section 
which will treat of recording instruments and a fourth section which will treat 
entirely of automatic circuit breakers which they also manufacture. 

MASURITE.—A 
in these pages as to the striking results with the new explosive ‘Masurite.” 
Subjected to all manner of tests by concussion, fire, friction, electricity, de- 
tonation, etc., it would not go off except under the predetermined methods 
of firing by electricity or by tape fuse. For ourselves, we think the magneto 
the preferable way. The Masurite Explosive Co., 50 Broadway, New York 
City, is now doing a large business, especially in the mining field, and is 
building itself a large factory and model village in the vicinity of Sharon, Pa., 
according to general plans prepared by President Fred L. M. Masury. In this 
plant electric power will be used largely in different departments. It may be 
mentioned that the existing factory at Sand’s Point, Long Island, stands only 
a few hundred feet from the Masury country residence, an emphatic demon- 


have just issued 


month or two ago some interesting details were given 


stration of faith in its safety. 

STEAM TURBINES.—The Chase-Shawmut Company, Boston, manufactur- 
er of electrical specialties, has entirely reconstructed its factory since the recent 
fire, on a greatly enlarged scale, and with over double the number of employees. 
Among the many improvements is the installation of a De Laval steam turbine 
for the generation of both power and lighting for its factory. This steam turbine, 
for which this company is New England agent, is attracting great attention on 
the part of those interested in the economic questions of power and lighting. 
It is no new experiment, the De Laval turbine having for many years been in 
successful operation in Europe. It is only recently, however, that the De Laval 
Company has entered this country, but its extensive works at Trenton, N. J., 
are already overtaxed to meet its orders. The Chase-Shawmut Company in- 
vites inspection of its turbine, which is in constant and very efficient operation 


in its factory, 390 Atlantic avenue, Boston. 











UNITED STATES PATENTS JUNE 24, 
{Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., New York.] 





ISSUED 1902. 


ELECTRIC RAILWAYS; F. W. Garrett, Johns- 
In order te take up wear in the 


TROLLEY FOR 
town, Pa. App. filed, Sept. 10, 1901. 
wheel bearing, a movable part of a bushing is constantly forced outward 


“A> 22 
702,938. 


by a spring located in a groove in a fixed axle. 
Merrick and E. W. 


702,981. CONTROL OF ELECTRIC MOTORS; F. A. 
object is to dis- 


Stull, Johnstown, Pa. App. filed Sept. 10, 
pense with the use of master controllers and pilot motors and control the 
by manually operated controllers mounted on the car plat- 
motors 


1901. The 


train directly 
form. The system includes a number of train wires to which the 
are connected, one or more controllers on each car, connected to each wire, 
the corresponding contacts on the several controllers being connected to 
different wires. 

ELECTRIC THIRD RAIL; P. E. McIntosh, New York, N. Y. 
A construction of chair for the third rail. 


App. 


702,986. 
filed Dec. 2, 


1900. 


(CXS Record of Electrical Patents © 








702,989. ELECTRICAL FLUSH SWITCH; W. J. Newton, New York, N. Y. 
App. filed July 26, Details. 
703,004. FIELD TELEPHONE SET; L. 
filed Aug. 8, r901. (See page 17.) 
CIRCUI. CONTROLLER; E. W. Vogel, Chicago, Ill. App. filed 
July 23, 1901. A lever which operates the circuit closer, 1s located in a posi- 


tion to do its work when the sagging portion of the trolley wire is lifted 


1900. 
App. 


Schmidt, Weehawken, N. J. 


703,022. 


by the trolley wheel. 


703,033. ELECTRIC TIME SWITCH; E. H. Wright, Chicago, Ill. App. 
filed April 11, 1898. (See Current News and Notes.) 
RAILWAY SWITCH; W. J. Bell, Los Angeles, Calif. 


703,037. STREET 
App. filed March 25, 1902. 
a yielding connection between the switch point and 
vice, to allow the car to continue on the main track; but to turn out on to 
through an electromagnet which 
of the 


The flange of the car wheel ordinarily overcomes 
a switch-throwing de- 


a branch, the motorman closes a circuit 


holds the yielding connection rigid and prevents the movement 


switch point. 
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703,051. ELECTRIC METER; T. A. Edison, Llewellyn Park, N. J. App. 
filed Oct. 15, 1900. (See Current News and Notes.) 


703,091. ELECTRIC BELL; A. F. Spencer, Ansonia, Conn. App. filed Feb. 
21, 1902. <A contact spring is inserted between the end of the adjusting 
screw and the armature spring to avoid the necessity of inserting a contact 
point in the end of the adjusting screw, it then being possible to use an 


ordinary commercial screw. 


703,100. MASSAGING IMPLEMENT; J. B. Wantz, Chicago, Ill. App. filed 
March 10, 1902. A handle containing an electric motor arranged to vibrate a 


hammer for the purpose of delivering rapid blows. 


703,135. INSULATING ELECTRIC CONDUCTORS; I. Kitsee, Philadelphia, 
Pa. App. filed April 17, 1902. (See Current News and Notes.) 


ELECTRIC MOTOR; J. H. Mason, Brooklyn, N. Y. App. filed 


703,144. ». f 
The armature is in two sections having separate windings 


Nov. 23, 1900. 
and an iron sleeve joining them, whereby the armature virtually consists of 


horseshoe magnets with outwardly turned poles and neutral points in the 
sleeve. 

703,145. ELECTRIC RAILWAY SIGNAL; F. C. Muller, Brooklyn, N. Y. App. 
filed March 10, 1902. <A striking device in the track which operates a tappet 
on the locomotive to mechanically control an electric switch in the cab of 
the engine. 

703,153. PROTECTING APPARATUS FOR ELECTRICAL MACHINES AND 
PLANTS; P. Rudhardt, Geneva, Switzerland. App. tiled July 23, 1901. 


Vetails of a lightning arrester. 
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703,100.—Massaging Implement. 


703,176. ELECTRIC METER; F. A. Brocq and A. Blanchet, Paris, France. 
App. filed March 27, 1902. The commutator and brushes project into a 
supplemental casing so that they can be inspected without giving the in- 
Spector an opportunity to tamper with the remaining parts of the meter. 

703,196. INSULATED WIRE; J. A. Heany, Philadelphia, Pa. App. filed 
Feb. 14, 1901. Renewed Nov. 21, 1901. (See Current News and Notes.) 

703,197. MANUFACTURE OF INSULATED WIRE; J. A. Heany, Philadel- 
phia, Pa. App, filed Nov. 9, 1901. Renewed Nov. 21, 1901. (See Cur- 
rent News and Notes.) 

703,198. INSULATING METALLIC SURFACES OR WIRES; J. A. Heany, 
Philadelphia, Pa. App. filed Nov. 9, 1901. Renewed Nov. 21, 1901. (See 
Current News and Notes.) 

703,199. WATER, ACID AND FIRE-PROOF COMPOSITION; J. A. Heany, 
Philadelphia, Pa. App. filed Nov. 11, 1901. (See Current News and 
Notes.) 

703,200. METHOD OF PREPARING ASBESTOS FOR USE AS AN IN- 
SULATION FOR METALLIC SURFACES; J. A. Heany, Philadelphia, 
Pa. App. filed Nov. 9, 1901; divided and filed Jan. 8, 1902. (See Current 
News and Notes.) 

703,201. METHOD OF INSULATING METALLIC SURFACES WITH AS- 
BESTOS; J. A. Heany, Philadelphia, Pa. App. filed Nov. 9. 1901; 
divided and filed Jan. 9, 1902. (See Curent News and Notes.) 

703,225. POLE CHANGER; J. M. G. Beard, Fruita, Colo. App. filed Feb. 
12, 1902. A pole changer for currents of high potential, comprising a base, 
a vertical insulating standard mounted thereon, radially movable metallic 
arms pivoted upon the standard and provided with knobs, insulating handles 
connected with said arms for moving the same and means for connecting the 
arms with an electrical supply. 
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703,234. ELECTRIC CONTROLLER; J. W. Brown, Jr., Philadelphia, Pa. 
App. filed March 7, 1902. Details. 
703,274. RAIL BOND; J. E. Jones, Hazelton, Pa. App. filed May 1, 1902. 
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703,176.—Electric Meter. 


The rail-ends have their webs cut away to form a chamber for the bond; 
it is held in place by screws and covered by the fish-plates. 

703,289. PROCESS OF PRODUCING CAUSTIC; H. K. Moore, Lynn, Mass. 
App. filed April 30, 1900. (See page 16.) 


703,292. AUXILIARY TROLLEY CONTACT AND SLEET AND ICE CUT- 





703,225.—Pole Changer. 


TING DEVICE; W. H. Oliphant, Mount Holly, N. J. App. filed Sept. 13, 
1901. An ice-breaking wheel precedes the trolley wheel. 

703,329. MAGNETIC SEPARATOR; J. C. Winder, Eastport, Ga. App. filed 
March 25, 1902. Details. 

703,340. ELECTRIC CONTROLLER; E. C. Fellows, Philadelphia, Pa. App. 
filed April 4, 1902. An overload and an underload switch can be operated 
by the controller arm, the former when moving in one direction, and the 
latter when moving in the other direction. 

703,361. THIRD RAIL SYSTEM OR MAGNETO-ELECTRIC RAILWAY; 
W. H. Wright, Buffalo, N. Y. App. filed Aug. 19, 1901. Pivoted levers in a 
conduit are caused to establish connection between a bare conductor in the 
conduit and a third rail, by an energized magnet carried by the car. 





